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HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. We have made no changes to this 
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX. 

For example, model number HP8648A is now model number Agilent 8648A. 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 



Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.tm.agilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of op- 
eration, service, and repair of this instrument. Failure to comply with these pre- 
cautions or with specific warnings given elsewhere in this manual violates safety 
standards of design, manufacture, and intended use of the instrument. Hewlett- 
Packard Company assumes no liability for the customer's failure to comply with 
these requirements. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to 
an electrical ground. The instrument is equipped with a three-conductor ac power 
cable. The power cable must either be plugged into an approved three-contact 
electrical outlet or used with a three-contact to two-contact adapter with the 
grounding wire (green) firmly connected to an electrical ground (safety ground) at 
the power outlet. The power jack and the mating plug of the power cable meet 
International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Op- 
eration of any electrical instrument in such an environment constitutes a definite 
safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement 
and internal adjustments must be made by qualified maintenance personnel. Do not 
replace components with power cable connected. Under certain conditions, dan- 
gerous voltages may exist even with the power cable removed. To avoid injuries, 
always disconnect power and discharge circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of 
rendering first aid and resuscitation, is present. 

DO NOT SUBSTITDTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute 
parts or perform any unauthorized modification to the instrument. Return the in- 
strument to a Hewlett-Packard Sales and Service Office for service and repair to 
ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures 
throughout this manual. Instructions contained in the warnings must be followed. 

WARNING 

Dangerous voltages, capable of causing death, are present in this instru- 
ment. Use extreme caution when handling, testing, and adjusting. 
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Table 1. Parts Standardization Change 



Old Part 


1 New Part 




Part Number 


Description 


Part Number 


Description 




0683-1005 


Resistor lOCl 57o 


0757-0346 


Resistor 100 1% 




0683-1015 


Resistor 100C 5%> 


0757-0401 


Resistor 1000 1% 




0683-1025 


Resistor 1 kTt 57o 


0757-0280 


Resistor IkO 1% 




0683-1035 


Resistor 10kn5% 


0757-0442 


Resistor lOkO 1% 




0683-1045 


Resistor 1(X)kn57o 


0757-0465 


Resistor lOOkO 1% 




0683-1055 


Resistor 1 Mfl 5% 


0698-8827 


Resistor 1MO 1% 




0683-1205 


Resistor 12H 57o 


0757-0379 


Resistor 12.10 1% 




0683-1215 


Resistor 120fi 5% 


0757-0403 


Resistor 1210 1% 




, 0683-1225 


Resistor 1 .2kfl 5% 


0757-0274 


Resistor 1.21kO 1% 




0683-1235 


Resistor 12kH 5% 


0757-0444 


Resistor 12.lkO 1% 




0683-1515 


Resistor 1 50n 57o 


0698-3438 


Resistor 1470 1% 




0683-1525 


Resistor 1 .5kQ 57o 


0757-1094 


Resistor 1.47kO 1% 




0683-1535 


Resistor 15kfl5% 


0698-3156 


Resistor 14.7kO 1% 




0683-1 545 


Resistor I50kn 5% 


0698-3452 


Resistor l47kO 1% 




0683-1825 


Resistor 1 .8kQ 5% 


0757-0278 


Resistor 1.78kO 1% 




0683-1835 


Resistor 18kSi 5% 


0698-3136 


Resistor 17.8kO 1% 




0683-2205 


Resistor 22Q 5% 


0698-3430 


Resistor 21 .50 1% 




0683-2215 


Resistor 220C1 5% 


0698-3441 


Resistor 2150 1% 




0683-2225 


Resistor 2.2kD 5% 


0698-0084 


Resistor 2 .1 5kO 1 % 




5683-2235 


Resistor 22kfl 5% 


0757-0199 


Resistor 21. 5kO 1% 




0683-2245 


Resistor 220kn 5% 


0698-3454 


Resistor 2 15k0 1% 




0683-2715 


Resistor 270Q 5% 


0698-3132 


Resistor 2610 1% 




0683-2725 


Resistor 2,7kfl 5% 


0698-0085 


Resistor 2.61 kO 1% 




0683-2745 


Resistor 270k£) 5% 


0698-3455 


Resistor 26 IkO 1% 




0683-3305 


Resistor 33C 57o 


0757-0180 


Resistor 31.60 1% 




0683-3315 


Resistor 330Q 5% 


0698-3444 


Resistor 3160 1% 




0683-3325 


Resistor 3.3kQ 5% 


0757-0279 


Resistor 3.1 6kO 17© 




0683-3335 


Resistor 33k 5% 


0698-3160 


Resistor 31.6kO 17© 




0683-4705 


Resistor 47fl 57© 


0698-4037 


Resistor 46.40 17© 




0683-4715 


Resistor 470C 57© 


0698-0082 


Resistor 4640 1% 




0683-4725 


Resistor 4.7kQ 57© 


0698-3155 


Resistor 4.64kO 17© 




0683-4735 


Resistor 47kC 57© 


0698-3162 


Resistor 46.4kO 17© 




0683-4745 


Resistor 470k 57© 


0698-3260 


Resistor 464kO 1 7© 




0683-5605 


Resistor 56fl! 57© 


0757-0395 


Resistor 56.20 17© 




0683-5615 


Resistor 560D 57© 


0757-041 7 


Resistor 5620 17© 




0683-6805 


Resistor 68C 57© 


0757-0397 


Resistor 68.10 17© 




0683-6815 


Resistor 680Q 57© 


0757-0419 


Resistor 6810 17© 




0683-6825 


Resistor 6.8kn 57© 


0757-0439 


Resistor 68.1 kO 17© 




0683-8205 


Resistor 82n 57© 


0757-0399 


Resistor 82.50 17© 




0683-8215 


Resistor 820Q 57© 


0757-0421 


Resistor 8250 1% 




9140-0114 


Inductor lOuH 107© 


9100-0539 


Inductor lOuH 57© 




9140-0179 


Inductor 22uH 107© 


9100-3313 


Inductor 22uH 57© 
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P New Item 



CHANGE 


PAGE 


Note 


Reference 

Designator 


HP 

Part Number 


Description 


1 


6-46 


►D 


34 


04275-00201 


FRONT PANEL (VHP) 




6-46 


►D 


36 


7120-0478 


TRADE MARK (VHP) 


2 


6-39 


►C 


A1 1W3 


1251-3276 


CONN-POST TYPE. 156-PIN-SPCG 
6-CONT X 2ea. 


3 


6-7 


►C 


A1U1 


1826-1465 


OP-AMP LT1056CH 




6-26 

1 

1 


►C 


A5U18 


1826-1465 


OP-AMP LT1056CH 




►; New Item 


C; Change 


D: Delete 


A: Add 



NOTE 

ftlaniMl change supplements are revised as often as necessary to keep manuals as current and accurate as possible Hewlett-Packard recommends 
that you peri^lcally request the latest edition of this supplement Free copies are available from all HP offices. When requesting copies, quote 
the manual IdenUficatlon information from your supplement, or the model number and print date from the title page of the manual. 
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PERFORMANCE TESTS 



Table 4-1. Recommended Performance Test Equipment. 



Equipment 


Critical Specifications 


Recommended Model /Note 


Capacitance Standards 


IpF ±0.03?f, 
lOpF t0.03« 
lOOpF t0.03X 
lOOOpF ±0.03% 

Useable frequencies: up to lOOK 


HP 16381A 
HP 16382A 
HP 16383A 
HP 16384A 


Resistance Standards 


0.1 ±10% 

113 ±10% 
ion ± 10 % 
loon ±0.03% 
looon ±0.03% 
lOkn ±0.03% 
lOOkQ ±0.03% 

Useable frequencies: up to lOMHz 


HP 16074A 
Standard 
Resistor Set 


Frequency Counter 


Maximum frequency: >10MHz 
Accuracy: 0.001% {1 x 10“®) 


HP 5314A 


RF Voltmeter 


Voltage range: ImV to 3V rms f.s. 
Bandwidth: lOkHz to lOMHz 
Accuracy: 1% 


HP 3400A 


DC Voltmeter 

e. 


Voltage range: lOmV to lOOV f.s. 
Sensitivity: 0.1 mV min. 

Accuracy: 0.05% 

Input impedance: >10Mn 


HP 3465A/B 


Test Cable 


BNC to BNC cable 


1 ea. 


Test Cable 


BMC to BNC cable (<10cm) 
(Replaceable by Open Termination 
included in HP 16074A). 


2 ea. 


Bias Controller 


(Needed for Option 001 or 002 
Internal DC Bias Supply Test). 


HP 16023B 


Test Fixture 


(Needed for Option 001 Internal 
DC Bias Supply Test). 


HP 16047A 


Test Leads 


(Needed for Option 002 Internal 
DC Bias Supply Test). 


HP 16048A 


HP- IB Controller 


(Needed for Option 101 HP-IB 
Interface Test). 


HP85/ 
w 82936A/ 
w 829 37A/ 
w 00085-15003 


Signature Analyzer 




HP 5004A* 
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SECTION IV 

PERFORMANCE TESTS 



4-1. INTRODUCTION. 

;4-2. This section provides the check pro- 
[^edures to verify the 4275A specifications 
^listed in Table 1-1. All tests can be per- 
I formed without access to the interior of the 
! instrument. A simpler operational test is 
presented in Section III under Self Test 
! (paragraph 3-5). The performance test pro- 
cedures in this section can also be used to 
do an incoming inspection of the instrument 
and to verify whether the instrument meets 
its specified performance after trouble- 
shooting or making adjustments. If specifi- 
cations are found to be out of limits, check 
that controls are properly set, and then 
proceed to adjustments or troubleshooting. 

Note 

Allow a 30-minute warm-up and sta- 
bilization period before conducting 
any performance test. 

4-3. EQUIPMENT REQUIRED. 

4-4. Equipment required for the performance 
tests is listed in Table 4-1 Recommended Per- 
formance Test Equipment. Any equipment whose 
characteristics equal the critical specifi- 
cations given in the table may be substituted 
for the recommended model (s). 

Accuracy checks in this section use 16380 
series standard capacitors (16381A, 16382A, 

I6383A and 16384A) and the 16074A Standard 
Resistor Set. These accessory standards have 
the specifications which satisfy the per- 
formance requirements for the accuracy checks 
and are especially fit for use as 4275A accu- 
racy test standards. 



Note 

All components used as standards 
should be calibrated by an instru- 
ment whose specifications are 
traceable to NBS, PTB, LNE, NRC, 
JEMIC, or equivalent standards 
group; or all components should be 
calibrated directly by an author- 
ized calibration organization such 
as NBS. The calibration cycle 
should be determined by the stabil- 
ty specification for each component. 

4-5. TEST RECORD. 

4-6. Results of the performance tests may be 
tabulated on the Test Record at the end of 
these procedures. The Test Record lists all 
the tested specifications and their accepta- 
ble limits. Test results recorded at 

incoming inspection can be used for compari- 
son in periodic maintenance and trouble- 
shooting and after repairs or adjustments. 

4-7. CALIBRATION CYCLE. 

4-8. This instrument requires periodic veri- 
fication of performance. Depending on the 
use and environmental conditions, the instru- 
ment should be checked with the following 
performance tests at least once every year. 
To maximize instrument "up time", the recom- 
mended preventive maintenance frequency for 
the 4275A is twice a year. 



Performance Test Table 



Accuracy Test Considerations 4-2 

Accuracy Test Standards 4-4 

Test Frequency Accuracy Test 4-6 

Test Signal Level Test 4-7 

Self Operating Test 4-8 

Capacitance Accuracy Test 4-11 

Resistance Accuracy Test 4-14 



Inductance Accuracy Test 4-16 

Frequency-Phase Accuracy Test .... 4-18 

Opt. 001 Int. DC Bias Test 4-20 

Opt. 002 Int. DC Bias Test 4-21 

Opt. 101 HP-IB Interface Test ... 4-23 
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I ACCURACY TEST CONSIDERATIONS 



This paragraph discusses how the 4275A accuracy is tested and verified. As the 
4275A has (because of its wider measurement capabilities), to a great extent, 
expanded the selectable measurement parameters, frequency and range along with 
high accuracy (as its features), the accuracy check ranges that need to be 
verified include some critical measuring regions where accuracies are diffi- 
cult to be directly compared to the specifications by using standards. 

Measurement accuracies are tested by reading the displays when measuring stan- 
dard capacitors, inductors, resistors and other devices as references whose 
values are calibrated and certified by transfer of values from national stan- 
dards. Certain 4275A measurement range capabilities are out of the applicable 
ranges of the practical standards; so such standards, to satisfy the require- 
ments for checking on all the 4275A ranges, will be unavailable. The method 
then, is to check accuracies on the specific ranges at which the standards are 
applicable. Further corroboration for the entire range (to the instrument 
performance limits), is done by particular tests for evaluating full range 
accuracy. 

Theoretical Background of Accuracy Checks. 

The 4275A, in accord with its measurement principles, detects the vector im- 
pedance (or its reciprocal value: admittance) of the unknown sample to be 
tested. The various measurement data provided, with respect to the 13 possi- 
ble measurement parameters (L, C, R, D, etc.), are arithmetically derived 
from measured values of the right-angle vector components (resistance and 
reactance). For example, the capacitance value of a sample is calculated by 
the following equation relative to the capacitance-to-reactance values: 

Where, Cx is capacitance value of sample, 
f is measurement frequency, 

Xm is measured reactance value of sample. 

As discussed above, each measurement parameter is interrelated with the imped- 
ance (or admittance) value so the accuracies on all ranges can be verified if 
the instrument satisfies specified accuracies for each one of its resistive 
and reactive measurement parameters, e.g. resistance and capacitance from the 
lowest through the highest test frequencies. 

It is important to note that the accuracy is based on arithmetic relationships 
as are the parameter relationships. This theoretical background is pertinent 
to the corroboration of the accuracy evaluations which are done by simplified 
test procedures instead of time-consuming-tests on the 600 (approximately) 
possible combinations of the fundamental test parameters (measurement param- 
eter, frequency, range, etc.). 
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^ACCURACY TEST CONSIDERATIONS 



Corroboration Check Considerations 

The test for measurement accuracy with respect to the vector impedance is made 
on specific ranges using standards, and on the other ranges by using alternate 
methods which are (theoretically and experimentally) proven to be practicable 
for verification of the ranges which otherwise would be uncerti f iable because 
of the limitations of the standards. If the end results of these checks meet 
all the individual test limits, the instrument should satisfy its specified 
accuracies across its entire range. Then, how can these methods be explained? 
Left look at the performance test articles. 

Accuracy test procedures include checl s for the following circuit sections: 

1) Bridge Circuit Range Resistors. 

2) Range Mul tipi ier. 

3) Bridge Balance Control. 

4) Phase Detector. 

5) A-D (Analog to Digital) Converter. 




4275A Measurement Section 



CAPACITANCE ACCURACY TEST verifies Range Resistor accuracy for the reactive 
impedance measurement from the lowest through the highest test frequencies. 
(Balance Control linearity and normal operations of the Phase Detector and A-D 
Converter are also verified). 

RESISTANCE ACCURACY TEST does its verification in a manner similar to that for 
the Capacitance Accuracy Test, but for resistive impedance measurements. 
Thus, accuracies for both reactive and resistive components of the vector im- 
pedance are verified. 

SELF OPERATING TEST verifies the multiples of the Range Multiplier which 
extends the measurement ranges. The A-D Converter accuracy is also checked by 
this combined self-test function which enables automatic check of each one of 
these circuits. 

FREQUENCY-PHASE ACCURACY TEST verifies phase-flatness characteristics (minimum 
phase shift) of the overall measurement section and Phase Detector phase accu- 
racy from the lowest through the highest test frequencies. 

No te 

A set of detection phases, each different by 90 degrees, is used in 
the Phase Detector. If their relative phase angles are exactly 90 
degrees, the phase relationships of the detection phases on the vec- 
tor DUT voltage (or current) detected have no influence on the re- 
sultant accuracy. The accuracy of the right-angle detection phases 
is verified by both this test and dissipation factor checks associ- 
ated with the capacitance Accuracy Test. 
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, ACCURACY TEST STANDARDS 



1) Standard Capacitors. 

The HP 16380 Series Standard Capacitors, featuring the four terminal pair con- 
figuration, are recommended for use as performance test standards. The four 
standard capacitors 16381 A (IpF). 16382A (lOpF), 16383A (lOOpF) and 16384A 
(lOOOpF) are calibrated at 0.01 accuracy (within 0.1% of their nominal ca- 
pacitance values) at U:Hz. For values at frequencies to lOMHz, an extrapo- 
lation of the cal ibrated values at IkHz is used (this is based on the careful 
consideration of their inherent residual parameter values and on the actual 
test measurement to verify the frequency dependency of the values). Capaci- 
tance values at frequencies up to lOMHz are read from the graph given on the 
data sheet of each standard. 

Note 

A high capacitance standard, useable in the high frequency region, 
is unavailable. Here's why: 

A lOyF capacitor, for example, has an impedance value of 0.16fl! at 
lOOkHz. A capacitance standard would have, in addition, residual 
impedances which could not be neglected when compared to the pure 
impedance of 0.16i2. Thus, an attempt at tests which would use the 
standard capacitor at the higher operating frequency ranges is not 
practicable. 

2) Standard Resistors. 

The standard resistors used for accuracy checks should be practically pure re- 
sistances and should maintain an extremely low order of residual reactance at 
frequencies to lOMHz. The HP 16074A Standard Resistor Set, especially de- 
signed as standards useable over a broad frequency region, with four terminal 
pair configurations, is suitable for the accuracy checks. These thin film re- 
sistors, which ensure negligible low stray capacitance and less skin effect, 
provide the standard resistance values of O.lil, in and lOfi at ±10% and lOOn, 
lOOOn, lOkQ and lOOkn at ±0.01% calibration accuracies to lOMHz (IMHz at 
lOOkn). Open (OS) and short (On) terminations which facilitate optimum zero 
offset adjustment as well as two quasi-inductors for inductance accuracy 
checi s are included in the 16074A. 



Note 

The O.ln, In and lOn resistors are used as the (pure resistance) 
reference samples in the Frequency-Phase Accuracy Test. 

3) Standard Inductors. 

The 4275A inductance accuracy is theoretically certified if the capaci- 
tance accuracy meets the specifications. Generally, inductors have unwanted 
parasitic impedances to some extent (that is, coil resistance and distributed 
capacitance). As these residuals significantly dominate the inductance values 
at high frequencies, inductance standards useable in RF region (higher than 
about lOOkHz) are substantially unavailable. Inductors with higher inductance 
values have lower frequency limits. 
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PERFORMANCE TESTS 



4-9 



TEST FREQUENCY ACCURACY TEST 

4-10, This test verifies that test signal frequencies for 4275A meet the soeci- 
fied frequency accuracy of 0.01%. speci 



Frequency Counter 



V SI 




o o 

a a 0 D 
O (|> 


aaaaaoao 




Figure 4-1. Test Frequency Accuracy Test Setup. 

EQUIPMENT: 

HP 5314A. 

^ BNC to BNC cable. 

PROCEDURE: 

2. Set 4275A controls as follows: 

MULTIPLIER , 

osc LEVEL 

Test frequency • ^ 1 ! . ^1 OOMHz 

DC BIAS switch (rear panel) •• • 

Other controls 

setting 

wUM-n’'9§9!9kSfa'“J 

a““elch‘ortJr?”sDot'L\‘;"? ““‘PPt 

^.e9ue„cyrea*„ts=S2s^1r„^S^SrL'r?,r^s“9^““1„^^a^^l7l: 



3. 



4. 



Frequency setting 


Test limits 


lO.OkHz 
20.0kHz 
40.0kHz 
lOOkHz 
200kHz 
400kHz 
1 .OOMHz 
2,OOMHz 
4.00MHz 
lO.OMHz 
Opt. Freq. 


9.999 - 10.001kHz 
19.998 - 20.002kHz 
39.996 - 40.004kHz 
99.99 - 100.01kHz 
199.98 - 200.02kHz 
399.96 - 400.04kHz 
0.9999 - 1.0001 MHz 
1.9998 - 2.0002MHz 
3.9996 - 4.0004MHz 
9.999 - 10.001MHz 
±0.01% 



1 ) 

2 ) 



-6 



Note 

Test limip in above table do not account for readina error mn 

"tSif test eSurpment! 

f this test fails, the instrument requires troubleshooting. 




EQUIPMENT: 

RF Voltmeter HP 3400A and HP 3465A/B 

Test cable BNC to BNC cable 20cm or less/BNC to dual banana cable 

Note 

Use RF Voltmeter calibrated for frequency response of lOkHz. 

PROCEDURE: 

1. Connect BNC to BNC cable to 4275A UNKNOWN Hew terminal and to RF volt- 
meter input as shown in Figure 4-2. 

2. Set RF voltmeter range as appropriate to measure voltage of IV rms. 

3. Set 4275A controls as follows: 

MULTIPLIER xl 

OSC LEVEL fully cw 

Test freqenucy I Ok Hz . 

DC BIAS switch (rear panel) OFF 

Other controls /\ny setting 

4. RF voltmetef readout should be 1 .OOV rms or more (when the value is cor- 
rected for the voltmeter frequency response). 

5. Set 4275A controls in accord with table 4-3 and verify that all the test 
limits given in the table are satisfied. 



Table 4-3. Test Signal Level Variable Range Test. 



Control setting 


Test Limits 


OSC LEVEL 


MULTIPLIER 


fully cw 


xl 


greater than l.OOV rms 


fully ccw 


xl 


less than lOOmV rms 


fully cw 


xO. 1 


greater than lOOmV rms 


fully cw 


o 

o 


greater than lOmV rms 
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4-13. SELF-OPERATING TEST 

4-14. The Self-operating test checks operating conditions of the circuits (Range 
Multiplier for extending measurement capability to higher and lower ranges; Null 
Detector for bringing bridge into optimum balance; Buffer Amplifiers for accu- 
rately detecting potentials across DUT and range resistor; and Integrator for 
converting analog measurement quantities into digital) which are especially sig- 
nificant for sustaining the specified accuracies. All the tests on these indi- 
vidual circuits can be accomplished easily and simply with the SELF TEST func- 
tion. To ascertain that these circuits satisfy the performance requirements for 
ensuring the specified accuracies, display readouts are compared with severe 
test limits. Because basic circuit operating conditions related to the accuracy 
are verified in this test, the instrument should be initially checked with this 
test for acceptability. 



, Figure 4-3. Self Operating Test Setup. 

EQUIPMENT: 

BNC to BNC cable 10cm long, 2 required. 

50il! feed-through termination -hp- 11048C 

PROCEDURE: 

1. Set CABLE LENGTH switch to "0" position. 

2. Connect LcuRand L pot terminals with a BNC to BNC cable as shown in Figure 
4-3 (a). Similarly Connect Hcur and Hpot terminals. 

CAUTION 

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED, 

SET REAR PANEL DC BIAS SWITCH TO OFF. 

3. Set test signal frequency to lOOkHz. 

4. Press SELF TEST button and then DISPLAY B function D button. 

Note 

Self test item number (in this case "1" which means the first step) 
is displayed in DISPLAY A unit indicator as shown below: 







□ □ BEE 






□□□□ 0 □□□ 




(b) 
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10 . 

n. 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . ' 

21 . 
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Paragraph 4-14 

PERFORMANCE TESTS 

DISPLAY A and DISPLAY B readouts should be within the following test 
1 ittii ts : 

DISPLAY A 00±100 counts 

DISPLAY B 00±100 counts 

Remove the BNC cable from the Hcur terminal and connect a 50fi feed- 
through termination between the Hcur terminal and the BNC cable 
See Figure 4-3(b). 

Press DISPLAY B function Q button. Self test item number ”2" is dis- 
played. 

Set test signal level and frequency as follows: 

MULTIPLIER xl 

OSC LEVEL fully cw 

^ ^ 1 ookHz - — - , 

DISPLAY A readout should be within the follwing test limit: ! 

' DISPLAY A • • • • -1000.00±100 counts. j 

Change test frequency to l.OOMHz. ' 

DISPLAY B readout should be within the following test limit: 

DISPLAY B 00±1000 counts. 

Remove the 50fi feed-through termination and connect the BNC cable 
between the Hcur and Hpot terminals, as shown in Figure 4-3(a). 

Press DISPLAY B function ESR/G button. Self test item number "3" is 
displayed. 

Set test signal in accord with step 8 and repeat test steps 9, lOand 11 
above with respect to the third self-test step. 

Press DISPLAY B function X/B button. Self test item number "4" is dis- 
played. 

Set test signal in accord with step 8 other than setting MULTIPLIER to 

X 0.1. Repeat test steps 9, 10 and 11 above with respect to the fourth 
self- test step. 

Press DISPLAY B function L/C button. Self test item number "5" is dis- 
played. 

signal in accord with step 8 other than setting MULTIPLIER to 
X 0.01. Repeat test steps 9, 10 and 11 with respect to the fifth self 
test step. 

Press DISPLAY A A% button. Self test item number "7" is displayed and 
MULTIPLIER is automatically set to x 0.1. 

Set test frequency to lOOkHz. 

Display readouts should be within the following test limits: 

^ 00±1000 counts 

DISPLAY B 00±1000 counts 

Note Self test item 6 does not exist. 
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PERFORMANCE TESTS 



4-15. CAPACITANCE ACCURACY TEST. 



4-16. This test checks full scale display capacitance measurement accuracies 
for various combinations of test signal frequency and test signal level. The 
capacitance accuracy checks are made by connecting a standard capacitor to the 
instrument and comparing measurement readouts with the calibrated values of the 
standard to verify that the instrument meets the 4275A accuracy specifications. 
Accuracies for dissipation factors of nearly zero are also checked in this test. 
Since fundamental reference elements, (range resistors and detection phases) 
required for establishing C and D measurement accuracies (and also accuracies of 
other measurement parameters) are checked by these narrow range tests, almost 
all ranges, from minimum to maximum, are being verified. 



Capacitance accuracy check ranges 



'\^eq. 

Rang^\ 


lOkHz 


20kHz 


40kHz 


lOOkHz 


200kHz 


400kHz 


1MHz 


2MHz 


4MHz 


lOMHz 


lOOOpF 






















lOOpF 






















lOpF 






















lOOOfF 























I I Tested range. IS] Non-appl icable range for recommended capacitance 

standard. 



, Note 

Test on capacitance ranges for tes t freq uen cies listed ab cive— shoulxi-be 
don^t both test signal ilLlLI IPLIER x1 and xO.1 settings (OSC LEVEL con- 
^oUs set to Tts fully cw position). 

Note 



Check for dissipation factor accuracies at the same time as that for ca- 
pacitance accuracies. 

Note 

Check all ranges in parallel (<H^>) mode. It is sufficient to check 
any one range in series (o^=^-v^^) mode. 







‘B.EI.a BEE! 




B9S 


o 




■'** 


HHQ0 




\ 




hbd‘5 




Standard 


(tw 

0 


i.cm fUKH 




Capacitor 




Slinp 


V 







Figure 4-4. Capacitance Accuracy Test Setups. 

EQUIPMENT: 



Standard capacitors IpF : HP 16381 A 

lOpF : HP 16382A 
lOOpF : HP 16383A 
lOOOpF : HP 16384A 

BNC to BNC cable 10cm long, 4 ea. requii’ed 

BNC Tee adapter -hp- 1250-0781 ci 

-hp- 1251-0921 c£b 
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No te 

1) If 5tiortM(0n)' and open I (OS) terminations of the HP 16074A Stan- 
dard' Resi stor Set are available, use them for zero offset ad- 
justment instead of BNC to BNC cables and BNC Tee adapters. 

2) Use BNC to BNC cables of 10cm long or less. Using a longer cable 
may affect test results. 

PROCEDURE: 

1. Set CABLE LENGTH switch to "0" position. 

2. Connect L cur and Lpot terminals with a BNC to BNC cable as shown in Figure 
4-4 (a). Similarly connect H cur and H por terminal s. 



3. Set 4275A controls as follows: 



DISPLAY A function C 

Deviation measurement function off 

LCRZ RANGE AUTO 

DISPLAY B function D 

CIRCUIT MODE AUTO 

77. . 

SEITTeST r?TT7r:7777Trr: ■ . . . -trpf 

TRIGGER INT 

OSC LEVEL fully cw 

MULTIPLIER xl 



I 



I 



CAUTION 

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED, 

^ SET REAR PANEL DC BIAS SWITCH TO OFF. 

4. Press ZERO OPEN button and wait approximately 15 seconds until "open" 
offset adjustment is completed ("CAL" letters in DISPLAY A disappear). 

5. Connect cables and terminal adapters as shown in Figure 4-4 (b). Connect 
BNC tee adapters to each other. 

6. Press ZERO SHORT button and wait approximately 15 seconds until "short" 
offset adjustment is completed. 

7. Disconnect cables and connect IpF Standard Capacitor direct to UNKNOWN 
terminals as shown in Figure 4-4 (c). 

8. Set test frequency and test signal level MULTIPLIER in accord with Table 
4-5. Capacitance and dissipation factor readouts should be within toler- 
ances given in the table. 

9. Change standard capacitor successively to lOpF, lOOpF and lOOOpF and 
verify that the instrument satisfies Table 4-5. 

Note 

1. Table 4-5 applies to the tests at both MULTIPLIER xl and x 0.1 
settings. 

2. When lOOOpF standard capacitor is measured at 4MHz or lOMHz test 

frequency, CIRCUIT MODE is automatically set to mode . 
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Table 4-5, Capacitance Accuracy Tests. 





Standard capacitance 


Test 

frequency 


IpF 


lOpF 


C test limits 


D test limits 


C test limits 


D test limits 


lO.OkHz 






C.V. t0.0130pF 
(±0.040pF) 


0+0.00090 
(OtO. 0018) 


20.0iHz 






C.V. t0.0120pF 
(+0.030pF) 


OtO. 00075 
(OtO. 001 7) 


40.0kHz 


C.V. ±5.10fF 
(±15.0fF) 


0 to. 00360 
(OtO.0045) 


C.V. i0.0420pF 


0+0.00360 


lOOkHz 


C.V. ±4.50fF 
(±9.0fF) 


OtO. 00210 
(0±0.0030) 


C.V. t0.0360pF 


OtO. 00210 


200kHz 






C.V. t0.0120pF 
(+0.030pF) 


OtO. 00075 
(OtO. 0017) 


400kHz 


C.V. ±4.60fF 
(±10.0fF) 


0+0.00260 

(0±0.012) 


C.V. iO.OieOpF 


OtO.OOl 35 


1 .OOMHz 


C.V. ±4.30fF 
(±7.0fF) 


OtO. 001 70 
(OtO. Oil) 


C.V. t0.0130pF 


0+0.00090 


2.00MHz 






C.V. t0.0330pF 
(to.oecpF) 


OtO. 00260 
(0+0.0035) 


4.00MHz 


C.V. ±14.00fF 
(±32.0fF) 


OtO. 00710 
(OtO. 017) 


C.V. i0.1220pF 


OtO. 00710 


10.0MHz 


C.V. ±24.00fF 
(±42.0fF) 


OtO. OHIO 
(OtO. 021) 


C.V. tO,2220pF 


0+0.01110 



C.V. = Calibrated value of standard capacitor. 

C and D test limit values in parenthesis apply to MULTIPLIER XO.l setting. 



Table 4-5. Capacitance Accuracy Tests (continued). 





Standard capacitance 


Test 

frequency 


lOOpF 


lOOOpF 


C test 1 imi ts 


D test 1 imits 


C test limits 


D test limits 


10.0kHz 


C.V. t0.130pF 


OtO. 00090 


C.V. tl.SOpF 


OtO. 00090 


20.0kHz 


C.V. t0.120pF 


OtO. 00075 


C.V. tl.20pF 


OtO. 00075 


40.0kHz 


C.V. tO.ieOpF 


OtO.OOl 35 


C.V. tl.eOpF 


OtO.OOl 35 


100kHz 


C.V. t0.130pF 


OtO. 00090 


C.V. tl.30pF 


0+0.00090 


200kHz 


C.V. t0.120pF 


OtO. 00075 


C.V. tl.20pF 


0+0.00075 


400kHz 


C.V, to.ieopF 


OtO.OOl 35 


C.V. tl.60pF 


0+0.00135 


1 .OOMHz 


C.V. t0.130pF 


OtO. 00090 


C.V. tl.30pF 


0+0.00090 


2.00MHz 


C.V. t0.330pF 


OtO. 00260 


C.V. t3.30pF 


OtO. 00260 
-0.00230 


4.00MHz 


C.V. tl .202pF 


OtO. 00710 


C.V. t32.0pF 


OtO. 01 210 
-0.01130 


10.0MHz 


C.V. t2.200pF 


OtO. OHIO 







-i- <T^C.V. = Calibrated value of standard capacitor. 



4-13 



























Section IV 

Paragraphs 4-17 and 4-18 



PERFORMANCE TESTS 



Model 4275/ 



4-17. RESISTANCE ACCURACY TEST 

4-18. This test checks resistance measurement accuracies for full scale displays 
at each of the 10 spot standard test frequencies. The resistance accuracy 
checks are made by connecting a standard resistor to the instrument and compar- 
ing the measurement readouts with the calibrated values of the standard to veri- 
fy that the 4275A meets accuracy specifications. As the capacitance accuracy 
test (in paragraph 4-15) and this resistance accuracy test check the respective 
elements pertinent to the right-angle impedance vector, measurement accuracies 
for both resistive and reactive measurement parameters are thus being verified. 



Resistance accuracy check ranges 



^N^eq. 

Range\^ 


10k Hz 


20kHz 


40kHz 


look Hz 


200kHz 


400kHz 


IMHz 


1 

2MHz 


4MHz 


lOMHz 


lOOkfi 












X 


X 








lOkfi 






















1 OOOil 






















1 oon 























nn Tested range. 1^ 

Non-appl icabl e range for recommended resistance 
standard. 



Note 



The tests on resistance ranges and test frequencies listed above should 
be done at both test signal MULTIPLIER xl and xO.l settings OlSC LEVEL 
^control is set to its fully cw position). 



EQUIPMENT: 





nClHIEHCflCkUCTU 






1 




1 ' .8. B. 3.8 B.B II 


II 8 8. 8. 8. B.B II 




1 “ 











|o 1 


1 standard 
1 Resistor 


O 


II — ■ 




H0DD 0 000 



Figure 4-5. Resistance Accuracy Test Setup. 



S ta nda rd Re si s to rs ’ 



PROCEDURE: 

1. Set CABLE LENGTH switch to "0" position. 

2. Set 4275A controls as follows: 

DISPLAY A function 

Deviation measurement function 

LCRZ RANGE 

CIRCUIT MODE 



1 OOfi ' 

lOOOn HP 16074A Standard 
lOkn Resistor Set 
lOOkn, 



.. R 
off 
AUTO 
AUTO 
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HIGH RESOLUTION on 

SELF TEST off 

TRIGGER INT 

OSC LEVEL fully cw 

MULTIPLIER xl 



CAUTION 

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED, 

SET REAR PANEL DC BIAS SWITCH TO OFF. 

Note 

If Capacitance Accuracy Test (paragraph 4-15) has not been performed 
before doing this test, perform zero offset adjustment in accord 
with Capacitance Accuracy Test steps 2, 4, 5 and 6. 

3. Connect lOOfi standard resistor direct to UNKNOWN terminals as shown in 
Figure 4-5. 

4. Set test frequency and test signal level MULTIPLIER in accord with Table 
4-6. Resistance readouts should be within tolerances given in the table. 

5. Change standard resistor successively to lOOOfi, lOkn and lOOkn and veri- 
fy that the instrument satisfies Table 4-6. 

Note 

1. Table 4-6 applies to tests at both MULTIPLIER xl and X0.1 set- 
tings. 

2. Measurement CIRCUIT MODE is automatically set to «-chwv-o mode on 

lOOn range and to mode on other ranges. 



Table 4-6. Resistance Accuracy Test. 



Test 

Frequency 


Test Limits 


lOOM 


lOOOfJ 


lOkO 


lOOklu! 


lO.OkHz 










20.0kHz 


C.V. +0.130S1 


C.V. +4.0Q 


C.V. ±0.040kn 




40.0kHz 


C.V. ±0.40k0 


lOOkHz 










200kHz 










400kHz 


C.V. ±0.230n 


C.V. ±5.0,Q 


C.V. tO.OBOkfl 




l.OOMHz 










2.00MHz 


C.V, ±0.550n 


C.V. ±12. Oil 










4.00MHz 


C.V. ±2.070n 


C.V. ±33. Oil 






lO.OMHz 







C.V. = Calibrated value of standard resistor 
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Model 4275AI 




PERFORMANCE TESTS 



4-19. INDUCTANCE ACCURACY TEST (Confirmation Test). 

4-20. Inductance accuracy is verified if the instrument meets both capacitance 
and resistance accuracy test limits. If it is desired to confirm the inductance 
accuracy on at least at one range, perform the following test: 

Note 

This confirmation test does not necessarily have to be done. 




L terminal set 

— C terminal set 



Figure 4-6. HP 16074A Quasi -inductor. 

f Internal Connection Configuration] 
Lis shown in the figure. i 



EQUIPMENT: 

Quasi-inductor from HP 16074A Standard Resistor Set, 

PROCEDURE: 

1. Set CABLE LENGTH switch to "0" position. 

^2. Set 4275A controls as follows: 



DISPLAY A function L 

Deviation measurement function off 

LCRZ RANGE AUTO 

CIRCUIT MODE ocihvwk. 

HIGH RESOLUTION on 

SELF TEST off 

TRIGGER INT 

OSC LEVEL fully cw 

MULTIPLIER xl 



I 

1 



CAUTION 

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED, 
SET REAR PANEL DC BIAS SWITCH TO OFF. 

No te 

If Capacitance Accuracy Test (paragraph 4-15) has not been performed 
before doing this test, perform a z$ro offset adjustment in accord 
with Capacitance Accuracy Test steps 2, 4, 5 and 6. 
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PERFORMANCE TESTS 

lOOyH range check 

3. Connect lOOyH quasi -inductor "L" terminals direct to 4275A UNKNOWN 
terminals. See Figure 4-6. 

4. Set test signal frequency to l.OOMHz. 

5. Inductance display readout should be within +0.50pH of the calibrated 
inductance value. 

6. Disconnect quasi -inductor sample. 



lOOmH range check 



7. Connect the lOOmH quasi -inductor "L" terminals directly to the 4275A's 
UNKNOWN terminals. See Figure 4-6. 

8. Set the test signal frequency to lOOIMz. 

9. Inductance display readout should be within t0.30mH of the calibrated 
inductance value. 
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Model 4275A 



PERFORMANCE TESTS 



4-23. INT DC BIAS SUPPLY TEST (OPTION 001) 



4-24. This test verifies that the Option 001 Internal DC BIAS Supply applies the 
specified bias voltages to the device under test. 



DC Voltmeter 


r 1 


1 


i 




I 


DODOODO QOOOnaD 



fi-Lr I ~r" n7 



□□□□ 



O0Oa O SHE 



□ □ 






16047 A 




16023 B 



Figure 4-7. Option 001 Int DC Bias Supply Test Setup. 



EQUIPMENT: 



DC Voltmeter HP 3465A/B 

Test Fixture HP 16047A 

Bias Controller HP 16023B 



PROCEDURE: 

1. Set 4275A front panel DC BIAS switch to ±35V MAX and CABLE LENGTH switch 
to "0" position. Attach 16047A Test Fixture to UNKNOWN terminals. 

2. Connect 16023B DC Bias Controller to rear panel INT DC BIAS CONTROL con- 
* nector. 

CAUTION 

BEFORE OPERATING DC BIAS SWITCH. VERIFY THAT DC BIAS VOLTAGE HAS 
BEEN SET TO ZERO VOLTS. 

3. Set rear panel DC BIAS switch to INT ±35V/100V (<.lpF) position. 

4. Connect an appropriate pair of wire leads between dc voltmeter input and 
16047A Test Fixture (see Figure 4-7). 

5. Set dc bias voltage into 16023B DC Bias Controller in accord with Table 
4-8. DC voltmeter readouts should be identical with the bias setting 
voltages within tolerances given in the table. 

Note 



To change bias voltage: 

1. Set a new bias voltage value into the three digit thumbwheel 
switch of the 16023B. 

2. Press 16023B ENTER button (this actuates the 4275A to read the 
new value). 
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Ifodel 4275A 



PERFORMANCE TESTS 



Table 4-8. DC Bias Voltage Test Limits. 



DC Bias Setting 


Tolerance 


DC Bias Setting 


Tolerance 


.OOOV 


-.0020 - .0020V 


.lOOV 


.0975 - .1025V 


.001 


-.0010 - .0030 


.200 


.1970 - .2030 


,002 


.0000 - .0040 


.300 


.2965 - .2035 


,003 


.0010 - .0050 


.400 


.3960 - .4040 


.004 


.0020 - .0060 










.500 


.4955 - .5045 


.005 


.0030 - .0070 


.600 


.5950 - .6050 


.006 


.0040 - .0080 


.700 


.6945 - .7055 


.007 


,0050 - .0090 


.800 


.7940 - .8060 


.008 


.0060 - ,0100 


.900 


.8935 - .9065 


.009 


.0070 - .0110 










1.00 


.9910 - 1.009 


.010 


.0080 - .0120 


2.00 


1.986 - 2.014 


.020 


.0179 - .0221 


3.00 


2.982 - 3.018 


.030 


.0279 - ,0321 


4.00 


3.977 - 4.023 


,040 


.0378 - .0422 










5.00 


4.972 - 5.028 


.050 


.0478 - .0522 


6.00 


5.967 - 6,033 


.060 


.0577 - .0623 


7.00 


6.962 - 7.038 


.070 


.0677 - .0723 


8.00 


7.958 - 8.042 


.080 


.0776 - .0824 


9.00 


8.953 - 9.047 


.090 


.0876 - .0924 










10.0 


9.930 - 10.07 






20.0 


19.88 -20.12 






30.0 


29.82 - 30.16 



Note 

When dc bias voltage is measured at rear panel INT DC BIAS MONITOR 
connector, voltmeter readout will be somewhat lower than the actual 
(applied) voltage because of monitor output impedance (30kCl). 
Measured voltage value Em is: 

Em = E bias x 

Where, Zi is voltmeter input impedance (in kfi). 



4-25. INT DC BIAS SUPPLY TEST (OPTION 002) 

4-26. This test verifies that the Option 002 Internal DC Bias Supply applies the 
specified bias voltages to the device under test. 




Figure 4-8. Option 002 Int DC Bias Supply Test Setup. 

EQUIPMENT: 

DC Voltmeter UP 3465A/B 

Test Leads UP 16048A 

Bias Controller UP 16023B 



4-21 




Section IV 
Paragraph 



4-26 



Model 4275/1 



PERFORMANCE TESTS 



PROCEDURE: 

1. Set 4275A front panel DC BIAS switch to ±200V MAX and CABLE LENGTH switch 
to "Im" position. Connect 16048A Test Leads to UNKNOWN terminals. 

2. Connect 16023B DC BIAS Controller to rear panel INT DC BIAS CONTROL con- 
nector. 

CAUTION 

BEFORE OPERATING DC BIAS SWITCH, VERIFY THAT DC BIAS VOLTAGE HAS 
BEEN SET TO ZERO VOLTS. 

3. Set rear panel DC BIAS switch to INT ±35V/100V (<.1gF) position. 

4. Connect 16048A Test Leads to dc voltmeter input (see Figure 4-8). 

ICAUTIONi 

DO NOT TOUCH BNC CONNECTOR CENTER PIN WHERE A LIVE VOLTAGE MAY EXIST. 

voltage into 16023B DC Bias Controller switch in accord with 
Table 4-9. DC Voltmeter readouts should be identical with the bias set- 
ting voltages within tolerances given in the table. 

Note 

To change bias voltage: 

1. Set a new bias voltage value into the three digit thumbwheel 
switch of the 16023B, 

^ 2. Press 16023B ENTER button (this actuates the 4275A to read the 

new value). 



TABLE 4-9. DC Bias Voltage Test Limits. 



DC Bias Setting 


Tolerance 


DC Bias Setting 


Tolerance 


00. OV 


-0.040 - 0.040V 


05.0 V 


4.86 - 5.14V 


00.1 


0.058 - 0.142 


06.0 


5.84 - 6.16 


00.2 


0.156 - 0.244 


07.0 


6.82 - 7.18 


00.3 


0.254 - 0.346 


08.0 


7.80 - 8.20 


00.4 


0.352 - 0.448 


09.0 


8.78 - 9.22 


00.5 


0.450 - 0.550 


10.0 


9.76 - 10.24 


00.6 


0.548 - 0.652 


20.0 


19.56 - 20.44 


00.7 


0.646 - 0.754 


30.0 


29.37 - 30.63 


00.8 


0.744 - 0.856 


40.0 


39.17 - 40.83 


00.9 


0.842 - 0.958 










50.0 


48.97 - 51.03 


01.0 


0.940 - 1.060 


60.0 


58.77 - 61.23 


02.0 


1.920 - 2.08 


70.0 


68.58 - 71.42 


03.0 


2.90 - 3.10 


80.0 


78.38 - 81.62 


04.0 


3.88 - 4.12 


90.0 


88.18 - 91.82 



Note 

When dc bias voltage is measured at rear panel INT DC BIAS MONITOR 
connector, voltmeter readout will be somewhat lower than the actual 
bias voltage. Refer to note in Paragraph 4-24. 



4-22 




Section IV 
Paragraph 4-27 



PERFORMANCE TESTS 



n. HP-IB INTERFACE TEST (OPTION 101 ONLY). 



4-28. This test verifies that the HP-IB circuitry has the capabilities (listed 
in Table 3-10) to correctly communicate between external HP-IB devices and the 
4275A through the interface bus cable. 

829 37 A 



QQEIB 0OQ0B- □□ 



□□□□ 000 0 00 000 



HP-85 



!• » r-» ri r»rir»n n i— ». \ 

II n *^r^n n rt i-t 

II 1 \ 

If rn r-irinnr^ m m nitr^i-iVX 

II n r» m i-i ?-* n r-i i-ir^r^i-«\ 1 

1 1 r~‘ I i~» n 



EQUIPMENT: 



Figure 4-9. HP-IB Interface Test Setup. 



Personal Computer HP85 

I/O ROM HP00085-15003 

ROM DRAWER HP82936A 

HP-IB Interface Module HP82937A 

Sample Capacitor 1000pF--100nF 

Test Fixture HP16047A 

PROCEDURE: 

1. Turn power switches of both the 4275A and HP-85 to OFF. 

2. Connect 82937A Interface Module with cable between HP85 I/O slot and 4275A 
rear panel HP-IB conn'fector as shown in Figure 4-9. 

3. Remove 4275A top cover. 

4. Set 4275A A22S1 HP-IB Control Switch to following settings: 

bit I'cS : 10001 (17 in binary code) 

bit 6 : 0 

bit 7 : 0 

5. Replace top cover. 

6. Connect 16047A Test Fixture to 4275A UNKNOWN terminals. 

7. Turn 4275A and HP85 ON. 

8. Set 4275A controls as follows: 

OSC LEVEL 1 

16047A Test Fixture Open 

Other Controls Initial control settings. 

9. Load test program as shown on Pages 4-24 through 4-27 in computer. 

10. Execute the program. 

11. Check that 4275A display, 9825A display, and printed data are in accord 
with Controller Instructions and Operator Responses for each test pro- 
gram. 

12. Perform steps 10 thru 13 with respect to individual test programs and 

verify that 4275A and hP 85 correctly communicates through the HP-IB in- 
terface. 
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PERFORMANCE TESTS 

TEST PROGRAM 1 
[PURPOSE] 

This test verifies that 4275A Opt. 101 has the following capabilities: 

(1) Remote/Local Capability. 

(2) Local Lockout. 

(3) Talk Address Disabled by Listen Address. 

(4) Listen Address Disabled by Talk Address. 



[PROGRAM LISTING] 



10 I PEMOTE-LOCHL TEST 

20 OPTION BRSE 1 

30 DIM B»t201,C<C251 

40 HI -717 ® H-7 

50 B» •" REMOTE LOCHL TEST “ 

SO Ct-"LISTEN- TRLk- REMOTE- " 

70 N-0 

80 S-5P0LLI HI J 
90 PRINT B< 

100 REMOTE H 
I 10 OUTPUT HI :"T1'' 

120 C1»-"l" 9 C2<-"0“ 9 C3»-"1“ 

130 GOSUB 460 
140 RBORTIO H 

150 C1$-'‘0" 9 C2*-"0" 9 C3»-“1" 

ISO GOSUB 4E0 
170 LOCHL H 

180 C1»-"0" 9 C2$-"0" 9 C3t-“0" 

ISO GOSUB 4S0 
200 REMOTE HI 

210 C1»-"l" 9 C2$-"0" 9 C3»-"1“ 

220 GOSUB 460 
230 LOCHL LOCKOUT H 
240 LOCHL HI 

250 C1$-”1" 9 C2*-"0" 9 C3»-"0'' 

2S0 GOSUB 460 

270 REMOTE R 

280 OUTPUT HI ;"T1" 

290 CU-"1" 9 C2$-”0" 9 C3»-“l" 

300 GOSUB 460 
310 GOSUB 530 
320 N-0 

330 B»-" LI STEM- TALK TEST " 

340 PRINT B* 

350 ENTER HI j X, Y 

360 9 C2I-"1" 9 C3i-“1“ 

370 GOSUB 460 
380 OUTPUT HI ;"T1" 

390 C1l-"1" 9 C2$-"0" 9 C3»-"1" 

400 GOSUB 460 
410 GOSUB 530 
420 RBORTIO H 
430 LOCAL H 
440 PRINT "END" 

450 END 

460 I »••»»* SUB H» ***** 

470 Clt8,8l-C1» 9 C«M5,15I-C2» 

480 Cl C24,24I -C3I 
490 DISP Cl; 

500 INPUT HI 

510 IF RI-"N" THEN N-1 

520 RETURN 

530 I «»«** SUB PRT »»■*»* 

540 PRINT Bl; 

550 IF N-1 THEN PRINT "FAIL" ELSE PRINT "PHSS" 
560 RETURN 



(80) Clears 4275A SRQ Status Byte. I 

(100) Sets REN (Remote Enable) line of the] 
bus line to "1". Switches selected j 
devices (Interface Select Code 7) to j 
remote operation allowing parameters i 
and device characteristics to be 
controlled by data message. 

(110) Addresses HP85 to talk and 4275A to 
listen. 

(140) Sets IFC (Interface Clear) line of 
the bus line to "1". Uncondition- 
ally causes control to pass back to 
9825A (independent of the device 
currently in control) and stops all 
communication. 

(170) Sets REN to "0". Removes all de- 
vices (Interface Select Code 7) from 
local lockout mode and causes all 
devices to revert to local. 

(200) Sets REN to "1". Switches 4275A to 
remote operation. 

(230) Prevents the device operator from 

switching the unit to manual control. 

(240) Causes 4275A to revert to manual 

control for future parameter modifi- 
cations (REN remains at "1"). 

(280) Returns to the status of line 230. 

(350) Disables listen address by talk ad- 
dress. 

(380) Disables talk address by listen ad- 
dress. 
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Table 4-10. Controller Instructions and Operator Responses for Test Program 1. 



Controller Instructions 



Displays 



LISTEN=1 TALK=0 REM0TE=1 ? 
LISTEN=0 TALK=0 REM0TE=1 ? 
LISTEN=0 TALK=0 REM0TE=0 ? 
LISTEN=1 TALK=0 REMOTE=l ? 
LISTEN=1 TALK=0 REMOTE=0 ? 
LISTEN=1 TALK=0 REM0TE=1 ? 



Printout 



REMOTE/LOCAL TEST 



REMOTE/LOCAL TEST PASS 



REMOTE/LOCAL TEST FAIL 



LISTEN/TALK TEST 



LISTEN=0 TALK=1 REM0TE=1 ? 



LISTEN=] TALK=0 REM0TE=1 ? 



Operator Response 



If the 4275A HP-IB Status 
Indicators and Controller 
Display are the same, 
press 0, and |ewq unej . 
If not, press ®, and 

lEWO LIME) . 



If all steps are correct, 
this message is output. 



If any step fails, this 
message is output. 



If the 4275A HP-IB Status 
Indicators and Controller 
Display are the same, 
press 0, and ienq unei . 
If not, press ®, and 



LISTEN/TALK TEST PASS 



LISTEN/TALK TEST FAIL 



If both steps are 
correct, this message is 
output. 



If any step fails, this 
message is output. 
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Table 4-12. Controller Instructions and Operator Responses for Test Program 3 



Controller Instructions 


Operator Response 


Di splays 


Printout 




TALKER TEST 




CONNECT A CAPACITOR TO 16047 A 
PRESS [CONT] KEY 




Connect a capacitor 
OOOOpF -- lOOnF) to 
16047A Test Fixture. 
Press [cowTl . 




DATA OUTPUT TEST 






IS OUTPUT DATA TRUE (Y or N) ? 


- - 


If outputted data and 
values of DISPLAYS A and 
B are same, press 0 and 
lEND uNEi . If not, press 
® and Iewoune}. 


DATA OUTPUT TEST PASS 


DATA OUTPUT TEST FAIL 




COMPLETE DATA OUTPUT 
TEST 






IS OUTPUT DATA TRUE (Y or N) ? 




If outputted data is 
true, press 0 and 

lEND uneI . If not, press 

fSl and lENouMEl. 


COMPLETE DATA OUTPUT 
TEST PASS 


COMPLETE DATA OUTPUT 
TEST FAIL 


DEVICE TRIGGER TEST 






IS OUTPUT DATA TRUE (Y or N) ? 




If outputted data is 
true, press 0 and 

lENo uNEi . If not, press 
fSl and lENO uneI. 


DEVICE TRIGGER TEST 
PASS 


DEVICE TRIGGER TEST 
FAIL 


REFERENCE VALUE TEST 


Press Recall key on 
4275A front panel and 
read stored reference 
value. 
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Controller Instructions 



Displays 



IS OUTPUT DATA TRUE (Y or N) ? 



IS OUTPUT DATA TRUE (Y or N) 



Printout 



REFERENCE VALUE TEST 
FAIL 



TEST SIG LEVEL CHECK 
TEST 



Operator Response 


If outputted data 


1 1 s 


true. 


press 0 


and 


lENO LINE 1 


. If not. 


press 


® and 


[END UNEI. 




Press 


TEST SIG 


LEVEL 


CHECK 


keys on 


4275A 


front 


panel and 


read 


test signal level. 





TEST SIG LEVEL CHECK If outputted data is 

TEST PASS true, press 0 and 

I EM) uNEi . If not, press 

TEST SIG LEVEL CHECK ® and 1 em> une I , 

TEST FAIL 



TEST END 
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PERFORMANCE TESTS 



[PURPOSE] 

This test program verifies that 4275A Opt. 101 has following capabilities: 

(1 ) Service Request. 

(2) Serial Poll. 



[PROGRAM LISTING] 



10 I SPQ TEST 
20 PPINT "SPQ TEST " 

30 m -717 ® H2-7 
40 OM INTP 7 GOSUB 470 
50 REMOTE HZ 
60 HBQRTIO RZ 
70 CLEHP HI 
BO H-SPOLLlHI I 
90 R-0 

100 PPINT "DHTH REHD'r” 

1 10 OUTPUT HI I1T3E" 

120 GOSUB 410 
130 H-0 

140 PRINT "SELF TEST -PHSS" 

150 OUTPUT HI I0S1" 

160 GOSUB 410 
170 H-0 

180 PRINT "SELF TEST -FHIL" 

190 OUTPUT HI 
200 GOSUB 410 
210 H-0 

220 PRINT "ZERO OFFSET -PHSS" 

230 OUTPUT HI ; " S020" 

240 GOSUB 410 
250 H-0 

260 PRINT "ZERO OFFSET -FHILtErrD" 

270 OUTPUT HI ; " 2S" 

280 GOSUB 410 
290 H-0 

300 PRINT "Err 5" 

310 OUTPUT HI ;"D1" 

320 WRIT 9000 
330 OUTPUT HI ; " ST" 

340 GOSUB 410 

350 H-0 - 

360 PRINT "S.NTH,«; ERROR" 

370 OUTPUT HI ; " H5" 

380 GOSUB 410 

390 PRINT "TEST END" 

400 END 

410 I *♦**• SUB LOOP 
420 ENRBLE INTR 7j8 
430 B-0 

440 B-BITtR,0) OR BITIH.1I OR BIT(H,2J OP BITiH,3( 
450 IF B-1 THEN PRINT H 9 RETURN 
460 GOTO 410 

470 I ***** SUB SRO ***** 

490 R-SP0LL<fl1 ) 

490 STHTUS 7,1 ; SI 

500 IF BITCH, 61-0 THEN DISP "OTHER DEVICE SRQ" 

510 ENRBLE INTR 7; 8 
520 RETURN 



(40) Designates label (SRQ) for service 
routing to be performed when an in- 
terrupt is set by a device on select 
code 7 bus line. 

(420) Labels Loop. Enables Service Re- 
quest to be sent from device on 
select code 7 Bus Line. Checks 
status of SRQ line on the bus line. 

(510) Again enables acceptance of SRQ from 
device because SRQ is disabled when 
Status Byte signal transfer is com- 
pleted. 

(520) After service subroutine is com- 
pleted, return to the step that 
follows step 130, 170 or 210 (as 
appropriate) to main programming 
sequence. 
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Model 4275A 



Table 4-13. Controller Instructions and Operator Responses for Test Program 4. 



Controller Instructions (Printout) 


Operator Response 


SRQ TEST 




DATA READY 


Outputted SRQ Status Byte data should be 
65 (= 01000001). 


66 


SELF TEST -PASS 


Outputted SRQ Status Byte data should be 
68 (= 01000100). 


68 


SELF TEST -FAIL 


Outputted SRQ Status Byte data should be 
76 (= 01001100). 


76 


ZERO OFFSET -PAS 
S 


Outputted SRQ Status Byte data should be 
68 (= 01000100). 


68 


ZERO OFFSET -FAI 
L(Errl) 


Outputted SRQ Status Byte data should be 76 
(= 01001100). 


76 


Errs 


Outputted SRQ Status Byte data should be 
72 {= 01001000). 


72 

A 


SYNTAX ERROR 


Outputted SRQ Status Byte data should be 
66 (= 01000010). 


66 


TEST END 






PERFORMANCE TEST RECUku 



Hewlett-Packard 
Model 4275A 

Multi Frequency LCR Meter 
Serial No. 


Tested 

Da 


by 




te 






Paragraph 


TEST 


Resul ts 


Number 


Minimum 


Actual 


Maximum 


4 - 9 ' 


TEST FREQUENCY ACCURACY TEST 










Frequency setting 










10.0kHz 


9.999kHz 




10.001kHz 




20.0kHz 


19.998kHz 




20.002kHz 




40.0kHz 


39.996kHz 




40.004kHz 




100 kHz 


99.99kHz 




lOO.OlkHz 




200kHz 


199.98kHz 




200.02kHz 




400kHz 


399.96kHz 




400.04kHz 




l.OOMHz 


0.9999MHz 




1.0001 MHz 




2.00MHz 


1.9998MHz 




2.0002MHz 




4.00MHz 


3.9996MHz 




4.0004MHz 




10.0MHz 


9.999MHz 




10.001MHz 




Opt. freq. ( Hz) 










( Hz) 








4-11 


TEST SIGNAL LEVEL 










VARIABLE RANGE TEST 










MULTIPLIER; xl 


1 . OOV rms 








OSC LEVEL: fully cw 










MULTIPLIER: xl 






lOOmV rms 




OSC LEVEL: fully ccw 










MULTIPLIER; xO.l 


lOOmV rms 








1 OSC LEVEL: fully cw 










MULTIPLIER: xO.Ol 


lOmV rms 








OSC LEVEL: fully cw 




- 




4-13 


SELF OPERATING TEST 










Test item 










1 DISPLAY A 


-1.00 




1.00 




DISPLAY B 


-1.00 




1.00 




2 DISPLAY A 


-999.00 




-1001.00 




DISPLAY B 


-10.00 




10.00 




3 DISPLAY A 


-999.00 




-1001.00 




DISPLAY B 


-10.00 


' 


10.00 




4 DISPLAY A 


-999.00 




-1001.00 




DISPLAY B 


-10.00 




10.00 




5 DISPALY A 


-999.00 




-1001 .00 




DISPLAY B 


-10.00 




10.00 




7 DISPALY A 


-10.00 




10.00 




DISPLAY B 


-10.00 




10.00 




Paragraph 

Number 


TEST 


Results 1 


Minimum 


Actual 


Maximum 


4-15 


CAPACITANCE ACCURACY TEST 










IpF MULTIPLIER xl 










40.0kHz 


C.V.-5.10fF 




C.V. +5.10fF 




(0) 


-0.00360 




0.00360 




lOOkHz 


C.V.-4.50fF 




C.V.+4.50fF 




(D) 


-0.001210 




0.00210 




400kHz 


C.V.-4.60fF 




C.V.+4.60fF 




(D) 


-0.00260 




0.00260 




l.OOMHz 


C.V.-4.30fF 




C.V.+4.30fF 




(D) 


-0.00170 




0.00170 




4.00MHz 


C.V.-14.00fF 




C.V. +14.00FF 




(0) 


-0.00710 




0.00710 




lO.OMHz 


C.V.-24,00fF 




C.V.+24.00fF 




(0) 


-0.01110 




0.01110 




IpF MULTIPLIER xO.l 










40.0kHz 


C.V.-15.0fF 




C.V. +15.0fF 




(D) 


-0.0045 




0.0045 




lOOkHz 


C.V.-9.0fF 




C.V. +9.0fF 




(D) 


-0.0030 




0.0030 




400kHz 


C.V.-lO.OfF 




C.V.+lO.OfF 




(0) 


-0.012 




0.012 




l.OOMHz 


C.V.-7.0fF 




C.V.+7.0fF 




(0) 


-0.011 




0.011 




4.00MHz 


C.V. ^32.0fF 




C.V.+32.0fF 




(D) 


-0.017 




0.017 


jS. 


lO.OMHz 


C.V.-42.0fF 




C.V.+42.0fF 




(0) 


-0.021 




0.021 




lOpF MULTIPLIER xl 










lO.OkHz 


C.V.-0.0130pF 




C.V.+0.0130pF 




(0) 


-0.00090 




0.00090 




20.0kHz 


C.V.-0.0120pF 




C.V.+0.0120pF 




(0) 


-0.00075 




0.00075 




40.0kHz 


C.V.-0.0420pF 




C.V.+0.0420pF 




(D) 


-0.00360 




0.00360 




lOOkHz 


C.V.-0.03,60pF 




C.V.+0.0360pF 




(D) 


-0.00210 




0.00210 




200kHz 


C.V.-0.0120pF 




C.V.+0.0120pF 




(D) 


-0.00075 




0.00075 




400kHz 


C.V.-0.0160pF 




C.V.+0.0160pF 




(0) 


-0.00135 




0.001 35 




l.OOMHz 


C.V.-0.0130pF 




C.V.+0.0130pF 




(D) 


-0.00090 




0.00090 




2.00MHz 


C.V.-0.0330pF 




C.V.+0.0330pF 




(D) 


-0.00260 




0.00260 ' 




4.00MHz 


C.V.-0.1220pF 




C.V.+0.1220pF 




(D) 


-0.00710 




0.00710 




10.0MHz 


C.V.-0.2220pF 




C.V.+0.2220pF 




(D) 


-0.01110 




0.01110 




Opt. freq. ( Hz) 










(D) 










Opt. freq. ( Hz) 










(D) 










l.OOMHz 


C.V.-O.Ol 30pF 




C.V.+0.0130pF 




(D) 


-0.00090 




0.00090 



C.V.= Calibrated Value 




Paragraph 

Number 

4-15 



lOpF 



TEST 


Resul ts 


Minimum 


Actual 


Maximum 


MULTIPLIER xO.l 








lO.OkHz 


C.V.--0'.040pF 




C.V +0.040pF 


(D) 


-0.0018 




0.0018 


20.0kHz 


c.v. -o.oaopF 




C.V +0.030pF 


(D) 


-0.0017 




0.0017 


40.0kHz 


C.V.-0.0420pF 




C.V +0.0420pF 


(D) 


-0.00360 




0.00360 


lOOkHz 


C.V.-0.0360pF 




C.V +0.0360pF 


(D) 


-0.00210 




0.00210 


200kHz 


C.V. -0.030pF 




C.V +0.030pF 


(D) 


-0.0017 




0.0017 


400kHz 


c.v.-o.oieopF 




C.V +0.0160pF 


(D) 


-0.001 35 




0.00135 


l.OOMHz 


C.V.-0.0130pF 




C.V +0.0130pF 


(D) 


-0.00090 




0.00090 


2.00MHz 


C.V. .-o.oeopF 




C.V +0.060pF 


(D) 


-0.0035 




0.0035 


4.00MHz 


C.V.-0.1220pF 




C.V +0.1220pF 


(D) 


-0.00710 




0.00710 


lO.OMHz 


C.V.-0.2220pF 




C.V +0.2220pF 


(D) 


-0.01110 




0.01110 


Opt. freq. ( Hz) 








(D)' 








Opt. freq. ( Hz) 








(D) 








MULTIPLIER xl 








lO.OkHz 


C.V.-0.130pF 




C.V +0.130pF 


(0) 


-0.00090 




0.00090 


• 20.0kHz 


C.V.-0.120pF 




C.V +0.120pF 


(D) 


-0.00075 




0.00075 


40.0kHz 


C.V.-0.160pF 




C.V +0.160pF 


(D) 


-0.00135 




0.00135 


lOOkHz 


C.V.-0.130pF 




C.V +0.130pF 


(D) 


-0.00090 




0.00090 


200kHz 


C.V.-0.120pF 




C.V +0.120pF 


(0) 


-0.00075 




0.00075 


400kHz 


C.V.-0.160pF 




C.V +0.160pF 


(D) 


-0.00135 




0.00135 


1 .OOMHz 


C.V.-0.130pF 




C.V f0.130pF 


(D) 


-0.00090 




0.00090 


2.00MHz 


C.V.-0.330pF 




C.V +0.330pF 


(D) 


-0.00260 




0.00260 


4.00MHz 


C.V.-1.202pF 




C.V fl.202pF 


(D) 


-0.00710 




0.00710 


lO.OMHz 


C.V.-2.200pF 




C.V +-2.200pF 


(D) 


-0.01110 




0.01110 


Opt. freq. ( Hz) 








(D)' 








Opt. freq. ( Hz) 








(0)’ 

















C.V.= Calibrated Value 



1 1 1 






Results 



lOOpF MULTIPLIER xO.l 



Opt, freq. 
Opt. freq. 



1 0. OkHz 
(D) 
20.0kHz 
(D) 
40.0kHz 
(D) 
lOOkHz 
(D) 
200kHz 
(D) 
4001Hz 
(D) 
l.OOMHz 
(D) 
2.00MHz 
(D) 
4.00MHz 
(D) 
lO.OMHz 
( 0 ) 
Hz) 
(D) 
Hz) 
(D) 



lOOOpF MULTIPLIER xl 



10. Ok Hz 
(D) 
20.0kHz 
(D) 
40.0kHz 
(D) 
1 OOkHz 
(D) 
200kHz 
(D) 
400kHz 
(D) 
l.OOMHz 
( 0 ) 
2.00MHz 

. 

4.00MHz 

(D) 



Opt. freq. ( Hz) 

(D) 

Opt. freq. ( Hz) 

(D) 



Minimum 



Calibrated Value 








’ 



TEST 


Resul ts 


Minimum 


Actual 


Maximum 


lOOOpF MULTIPLIER xO.1 








lO.OkHz 


C.V.-l .30pF 




C.V. 4-1 .30pF 


(D) 


-0.00090 




0.00090 


20.0kHz 


C.V.-1.20pF 




C.V. 4-1 .20pF 


(0) 


-0.00075 




0.00075 


40.0kHz 


C.V.-l .60pF 




C.V.4-1.60pF 


(D) 


-0.00135 




0.001 35 


lOOkHz 


C.V.-1.30pF 




C.V. 4-1 .30pF 


(D) 


-0.00090 




0.00090 


200kHz 


C.V.-l .20pF 




C.V. 4-1 .20pF 


(0) 


-0.00075 




0.00075 


400kHz 


C.V.-1.60pF 




C.V. 4-1 .60pF 


(D) 


-0.00135 




0.00135 


1 .OOMHz 


C.V.-l .30pF 




C.V.fl .30pF 


(D) 


-0.00090 




0.00090 


2.00MHz 


C.V.-3.30pF 




C.V.4-3.30pF 


(D) 


-0.00230 




0.00260 


4.00MHz 


C.V.-32.0pF 




C.V. 4-32. DpF 


(D) 


-0.01130 




0.01210' 


Opt. freq. ( Hz) 








(D) 








Opt. freq. ( Hz) 








RESISTANCE ACCURACY TEST 








lOOn MULTIPLIER xl 








lO.OkHz 


C.V.-0.130fi 




C.V.4-0.130n 


20.0kHz 


C.V.-0.130il 




C.V.4-0.130fJ 


40.0kHz 


C.V.-0.130Q 




C.V.4-0.130C! 


100kHz 


C.V. -0.13012 




C.V.4-0.130fi 


200kHz 


C.V.-0.230ril 




C.V.4-0.230n 


400kHz 


C.V.-0.230C! 




C.V.-H0.230tl 


1 .OOMHz 


C.V.-0.230n 




C.V.4-0.230n 


2.00MHz 


C.V. -0.5500 




C.V.-k0.550fl 


4.00MHz 


C.V.-2.0700 




C.V. 4-2.0701:2 


lO.OMHz 


C.V.-2.070O 




C.V. 4-2, 07012 


Opt. freq. { Hz) 








Opt. freq. ( Hz) 








lOOn MULTIPLIER xO.1 








lO.OkHz 


C.V.-0.1300 




C.V.4-0.130M 


20.0kHz 


C.V.-0.1300 




C.V. 4-0. 1301:2 


40.0kHz 


C.V. -0.1300 




C.V. 4-0. 13012 


lOOkHz 


C.V. -0.1300 




C.V.4-0.130n 


200kHz 


C.V. -0.2300 




C.V. 4-0. 2301:2 


400kHz 


C.V, -0.2300 




C.V. 4-0. 23012 


1 .OOMHz 


C.V. -0.2300 




C.V.4-0.230f2 


2.00MHz 


C.V. -0. 5500 




C.V.4-0.550t2 


4.00MHz 


C.V, -2. 0700 




C.V.4-2.070Q 


lO.OMHz 


C.V. -2. 0700 




C.V. 4-2. 0701:2 




C.V.= Cal ibrated Value 



V 



Paragraph 

Number 



Minimum 



lOOOfi MULTIPLIER xl 

10.0kHz 

20.0kHz 

40.0kHz 

lOOkHz 

200kHz 

400kHz 

1,00MHz 

2,00MHz 

4.00MHz 

10.0MHz 

Opt, freq. ( Hz) 

Opt. freq. ( Hz) 

lOOOn MULTIPLIER xO.I 

10.0kHz 

20.0kHz 

40.0kHz 

100kHz 

200kHz 

400kHz 

1.00MHz 

2.00MHz 

4.00MHz 

10,0MHz 

Opt. freq. ( Hz) 

Opt. freq. ( Hz) 



lOkfi MULTIPLIER x1 



Opt, freq. ( 
Opt. freq. ( 



10.0kHz 
20.0kHz 
40.0kHz 
lOOkHz 
200kHz 
400kHz 
l.OOMHz 
( Hz) 



MULTIPLIER xO.1 

10.0kHz 

20.0kHz 

40.0kHz 

100kHz 

200kHz 

400kHz 

l.OOMHz 

Opt. freq. ( Hz) 

Opt. freq, { Hz) 



C.V.-4.0Ti 

C.V.-4.0Tj 

C.V.-4.0fi 

c.v.- 4 .on 

C.V.-5.0n 

c.v.- 5 ,on 

c . V . -5 . Oirii 

c.v. -12.01:2 

C.V.-33.0n 

C.v.- 33 . 0 fi 



C.V.-4.0S2 

C.V.-4.0f2 

C.V.-4.0i;2 

C.V.-4.0n 

c.v.- 5 .on 

C.V.-5.0f2 

C.V.-5.0Q 

c.v.-i2.or2 

C.V.-33.0f2 

c.v. -33.01:2 



C.V.-0.040kf2 

C.V.-0.040kR 

C.V.-0.040kf2 

C.V.-0.040kf2 

C.V.-0.050kfi 

C.V.-0.050ki:2 

C.V.-O.OSOkfi 



C.V.-0.040kp. 

C.V.-0.040kP 

C.V.-0.040kP 

C.V.-0.040kf2 

C.V.-0.050kP 

C.V.-0.050kP 

C.V.-0.050kP 




Cal ibrated Val ue 









MULTIPLIER x1 

lO.OkHz 

20.0kHz 

40,0kHz 

lOOkHz 

Opt. freq. ( Hz) 

Opt. freq. ( Hz) 



lOOkn MULTIPLIER xO.l 



Opt. freq. 
Opt. freq. 



FREQUENCY-PHASE 
ACCUPJ\CY TEST 

1 OOOrrtil 



10,0kHz 
20.0kHz 
40.0kHz 
100k Hz 
( Hz) 

( Hz) 



lO.OkHz 
20.0kHz 
40.0kHz 
lOOkHz 
200kHz 
400kHz 
I .OOMHz 

lO.OkHz 
20.0kHz 
40.0kHz 
lOOkHz 
200kHz 
400kHz 
1 .OOMHz 
2.00MHz 
4.00MHz 
lO.OMHz 



Minimum 



C.V.-0,40kQ 

C.V.-0.40kQ 

c.v.-o.40k:;i 

C.V,-0.40ki^ 



c.v.-o.40kn 

c,v.-o.40kn 

C.v.-0.40k0 

C.V.-0.40ka 



Results 



Actual 



-l.SOntl 
-l.SOtifi 
-1 .SOtifl 
-1 ,69mC! 
-1 .symn 
-2.25mfl 
-3.38mn 

-0.01 son 

-0.01 30S2 

-0,01 30n 

-0.0136fi 

-0.01420 

-0.01550 

-0.01930 

-0.02750 

-0.14000 

-0.17800 



Maximum 



C.V.+0,40kO 

C,V.+0.40kO 

C.V.+0.40kO 

C.V.+0.40kO 



C.V.+0.40kO 

C.V.+0.40kO 

C.V.+0.40kO 

C.V.+0.40kO 



1 ,50m0 
1 ,50m0 
1 .50m0 
1 . 69mO 
1 . 87mO 
2.25mO 
3.38mO 

0.01300 

0.01300 

0.01300 

0.01360 

0.01420 

0.01550 

0.01930 

0.02750 

0.14000 

0.17800 



Calibrated Value 










Paragraph 

Number 



4-23 



4-25 



TEST 



INT DC BIAS SUPPLY TEST 
(OPTION 001 ONLY) 

.OOOV 

.002V 

.005V 

.OlOV 

.020V 

.050V 

.lOOV 

.200V 

.500V 

l.OOV 

2.00V 

5.00 V 
10. OV 

20.0 V 

30.0 V 



INT DC BIAS SUPPLY TEST 
(OPTION 002 ONLY) 

00. OV 
00.2V 

00. 5V 

01. OV 
02.0 V 
05. OV 
10. OV 
20. OV 
50.0V 
90.0V 












Section VIII 
Table 5-0 



Table 5-0. Recommended Test Equipment. 



Model 4275 



Equipment 


Critical Specifications 


Recommended 
Model /Note 


Use 


Digital Voltmeter 


Voltage range: lOmV to lOOV f.s. 

Accuracy: 0.05% 

Input impedance: >10MS! 


HP 3465A/B 


A 

T 


Oscilloscope 


Bandwidth: 100MHz 
Sensitivity: 5mV/div 
Dual channel input. 


HP 1740A 


A 

T 


RF Voltmeter 


Voltage range: ImV to 3Vrms f.s. 

Bandwidth: lOKHz to lOMHz 

Accuracy 


HP 3403C 


A 


Pulse Generator 


Output: 5V p-p to 50iH load. 

Pulsewidth: lOOmS 

Duty: 50% 


HP 8011A 


A 


Signature Analyzer 




HP 5004A 


T 


Capacitance 

Standards 


IpF ±0.03% 
lOpF ±0.03% 
lOOpF ±0.03% 
lOOOpF ±0.03% 


HP 16381 A 
HP 16382A 
HP 16383A 
HP 16384A 


A 


Resi stance 
Standards 


lOOi;] ±0.03% 

IKfi ±0.03% 
lOiCd ±0.03% 

100KJ2 ±0.03% 

Open termination 
Short termination 


HP 16074A 
Standard 
Resistor Set 


A 

T 


Bias Controller 


(Option 001 or 002 only) 


HP 16023B 


A 


Test Leads 


Accessory test leads, Im 


HP 16048A 


A 


Bracket 


(Accessory for HP 16048A) 


1 ea. 


A 


DVM input cable 


Dual banana-to-alli gator clip cable 


1 ea. 


AT 


Oscilloscope probe 


lOMCi, 10:1 


HP 10004D 


AT 


BNC cable 


20cm or less 


1 ea. 


A 




10cm 


4 ea. 


A 


50n Feed-through 
Termination 




-hp- iloyc 


A 


BNC Tee Adapter 


Fema 1 e - to -f ema 1 e- to-ma 1 e 


-hp- 1250-0781 


A 


Reed relay 


Drive voltage: 5V 


-hp- 0490-0916 


A 


Resistor 


500 Q 10?(; 
5KSJ 10% 


-hp- 0757-0416 
-hp- 0757-0438' 


A 


Extender board 


- 


-hp- 5060-4025 


AT 



5-0 



A: Adjustment T: Troubleshooting 




Section V 
Paragraphs 5-1 to 5-15 



lei 4275A 



SECTION V 
ADJUSTMENT 



j_l. INTRODUCTION. 

• 2 This section provides the information 
Seeded to adjust the 4275A to its specifica- 
tions (listed in Table 1-1). The prime pur- 
pose of adjustment is to return the instru- 
rient to Its peak operating capabilities after 
Repairs have been made. Adjustment proce- 
lures can also be periodically performed to 
haintain top notch performance. Recommended 
lidjustment cycle for the 4275A is once every 
six months. All adjustable components refer- 
red to in individual adjustments are sum- 
marized in Table 5-1. If proper performance 
cannot be achieved after adjustment procedure 
ihas been performed, refer to Section VIII 
iTroubleshooting Procedures. 



Before proceeding to any adjustment, 
allow a warm up time of more than 30 
minutes to stabilize operating condi- 
tions. 

5-3. SAFETY REQUIREMENTS. 

5-4. Although the instrument has been de- 
signed in accordance with international safe- 
ty standards, this manual contains informa- 
tion, cautions and warnings which must be 
followed to ensure safe operation and to keep 
the Instrument in safe condition. Adjust- 
ments described in this section should be 
performed only by qualified service personnel. 

WARNING 

ANY INTERRUPTION OF THE PROTECTIVE 
(GROUNDED) CONDUCTOR (INSIDE OR OUT- 
SIDE OF THE INSTRUMENT) OR DISCONNEC- 
TION OF THE PROTECTIVE EARTH TERMINAL 
IS LIKELY TO MAKE THE INSTRUMENT DAN- 
GEROUS. INTENTIONAL INTERRUPTION IS 
PROHIBITED. 

5-5. The opening of covers for removal of 
parts, except those to which access can be 
gained by hand, is likely to expose live 
parts. 

5-6. Capacitors inside instrument may still 
be charged *even if instrument has been dis- 
connected from its source of supply. 



WARNING 

ADJUSTMENTS DESCRIBED HEREIN ARE PER- 
FORMED WITH POWER SUPPLIED TO THE IN- 
STRUMENT AFTER PROTECTIVE COVERS HAVE 
BEEN REMOVED. ENERGY EXISTING AT 
MANY POINTS MAY, IF CONTACTED, RESULT 
IN PERSONAL INJURY. 

5-7. EQUIPMENT REQUIRED. 

5-8. The equipment needed to adjust the Mod- 
el 4275A is -listed in Table 5-0 (page 5-0). 
This equipment should always be calibrated 
to satisfy its own specifications and those 
of the required characteristics. If the re- 
commended model is not available, any instru- 
ment that has specifications equal to or 
better than required specifications may be 
substi tuted. 

5-9. FACTORY SELECTED COMPONENTS. 

5-10. Factory selected components can be re- 
cognized by an asterisk adjacent to the re- 
ference designator on the schematic diagrams 
in Section V111 (nominal value is shown). 
Table 5-2 lists all factory selected com- 
ponents with their nominal value ranges and 
their influence on instrument performance. 

Adjustable components, with reference desig- 
nators are listed in Table 5-1. The table 
gives the name of the control to be adjusted 
and the purpose of its adjustment. 

5-11. ADJUSTMENT RELATIONSHIPS. 

5-12. The adjustment procedures, beginning 
with paragraph 5-18, should be performed in 
step sequence as they are interactive. Neg- 
lecting or changing procedures may make it 
impossible to obtain best 4275A performance. 
Table 5-3 shows necessary adjustment proce- 
dures to be used after repair to the instru- 
ment. 

5-13. ADJUSTMENT LOCATIONS. 

5-14. To help you to identify the appropriate 
adjustment points, the locations of the compo- 
nents to be adjusted are illustrated through- 
out the adjustment procedures. The locations 
of the factory selected components, connec- 
tors and other components related to the ad- 
justments are shown in the individual board 
assembly component illustrations (fold-out 
service sheet). 

5-1 



Section V 
Table 5-1 



Model 4275A 



Table 5-1. Adjustable Components. 



Reference 

Designator 


Name of Control 


Purpose 


A1C5 
Cl 9 

(Para 5-40) 




To properly compensate for range resistor 
signal phase shift due to residual reactive 
factors in the range resistor input/output 
circuits (at 4MHz and lOMHz test frequencies). 


A1C20 

C21 

C22 

C23 

(Para 5-36) 




To compensate for stray capacitances in the 
range resistor circuit and to eliminate meas- 
urement errors due to range resistor current 
phase shift. 


A1R1 

R2 

(Para 5-40) 




To properly compensate for range resistor sig- 
nal amplitude error due to residual resistive 
factors in the range resistor input/output 
circuits (at 4MHz and lOMHz test frequencies). 


A1R3 

(Para 5-34) 
(Para 5-38) 




To properly compensate for residual impedances 
in range resistor input/output circuits. 


A1 R28 
R29 
R30 
R31 

(Para 5-36) 




To set range resistor values for maximizing 
measurement accuracy on each measurement 
range. 


A2C8 
C9 
Cl 3 
Cl 4 

(Para 5-26) 


Q1 ADJ 
Q2 ADJ 
Q3 ADJ 
Q4 ADJ 


To optimize bridge balance settling time. 


A2R13 

R14 

(Para 5-26) 


051 ADJ 

052 ADJ 


To eliminate phase errors from modulator cir- 
cuit and to optimize bridge circuit balance 
condition. 


A2R92 

(Para 5-32) 


LEVEL ADJ 


To set sensitivity of test signal level 
monitor circuitry and to maximize monitor 
display accuracy. 


A3C13 

(Para 5-24) 




To equalize test signal level for all test 
signal frequencies. 


A3R1 

(Para 5-22) 
(Para 5-32) 




To set maximum test signal level (IV) appli- 
cable to samples. 
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Model 4275A 




Table 5-1. Adjustable Components (Cont'd). 



Reference 

Designator 


Name of Control 


Purpose 


A3R9 

(Para 5-22) 




To set test signal level variable range 
as well as to calibrate level control dial. 


A4A1 C3 
(Para 5-28) 


PHASE 


To equalize phase characteristics for the two 
channel amplifiers in process amplifier input 
stages and to maximize accuracy qt higher test 
frequencies. 


A4A1 R1 
(Para 5-20) 


TRACKING 


To eliminate a dc offset voltage from process 
amplifier. 


A4A1 R8 
(Para 5-28) 


AMP 


To set process amplifier gain for maximizing 
measurement accuracy. 


A4A2R1 
(Para 5-20) 


TRACKING 


To eliminate dc offset voltage from process 
ampli fier. 


A4A3C3 

RIO 

(Para 5-30) 


PHASE 

AMP 


To eliminate both attenuation errors and phase 
shift from process amplifier gain attenuator 
circuits and to maximize accuracy of measure- 
ment for each test signal level MULTIPLIER set- 
ting (xl, xO.l and xO.Ol). 


A4A4C3 

R2 

(Para 5-30) 


PHASE 

AMP 


A5C15 

(Para 5-30) 


1/4 4) ADJ 


To eliminate both attenuation errors and phase 
shift from A-D converter input attenuator cir- 
cuits and to maximize measurement accuracy for 
each test signal level MULTIPLIER setting (xl , 
xO.1 and xO.Ol ). 


A5R4 

Rll 

(Para 5-30) 


1/2 4> ADJ 
1/2 AMP ADJ 


'A5R16 
(Para 5-30) 


1/4 AMP ADJ 


A5R120 
(Para 5-18) 


REF ADJ 


To maximize conversion accuracy of A-D convert- 
er circuit. 


A11R3 

(Para 5-16) 


STD ADJ 

r 


To set dc power supply output voltages. 




L 
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Table 5-2. Factory Selected Components. 



Componen t 


Nominal Value Range 


Effect on Performance 




HP P/N 0160-2236 C:FX0 


l.OpF 






HP P/N 0160-2241 C:FXD 


2.2pF 






HP P/N 0150-0059 C;FX0 


3.3pF 


Changes phase compensation 


A1C24 


* HP/P/N 0160-2248 C;FXD 


4.3pF 


adjustment range for lOOn 


C25 


HP P/N 0160-2251 C:FXD 


5.6pF 


range resistor. 




HP P/N 0160-2253 C:FXD 


6.8pF 






HP P/N 0160-2255 C:FXD 


8.2pF 






HP P/N 0160-2257 C:FX0 


10. OpF 






HP P/N 0160-2239 C:FXD 


l.SpF 






HP P/N 0160-2243 C;FXD 


2.7pF 






HP P/N 0160-2247 C:FXD 


3.9pF 


Changes phase compensation 


A1C26 


* HP P/N 0160-2250 C:FXO 


S.lpF 


adjustment range for lOOOQ 




HP P/N 0160-2252 C:FXD 


6.2pF 


range resistor. 




HP P/N 0160-2254 C:FXD 


7.5pF 






HP P/N 0160-2255 C:FXD 


8.2pF 






HP P/N 0160-2257 C:FXD 


10. OpF 






HP P/N 0160-2239 C:FXD 


1.8pF 






HP P/N 0160-2243 C:FXD 


2.7pF 






HP P/N 0160-2247 C:FXD 


3.9pF 






HP P/N 0160-2250 C:FXD 


5.1pF 


Changes phase compensation 


AK27 


HP P/N 0160-2252 C:FXD 


6.2pF 


adjustment range for lOktJ 




* HP P/N 0160-2254 C;FXD 


7.5pF 


range resistor. 




HP P/N 0160-2255 C:FXO 


8.2pF 






HP P/N 0160-2256 CrFXD 


9.1pF 






HP P/N 0160-2257 C:FXD 


10. OpF 






HP P/N 0140-0190 C:FXD 


39. OpF 






HP P/N 0160-2200 C:FXD 


43. OpF 


Changes range resistor 


A1C28 


HP P/N 0160-2201 C:FXD 


51 .OpF 


phase compensation adjust- 




* HP P/N 0140-0205 CrFXD 


62. OpF 


ment range for lOMHz test 




HP P/N 0160-2202 CrFXD 


75. OpF 


signal frequency. 




HP P/N 0140-0193 CrFXD 


82. OpF 










Changes compensation adjust- 




HP P/N 0698-3132 RrFXD 261.0.7 


ment range for display offset 


A1 R4 


HP P/N 0698-3443 RrFXD 


287.013 


error count due to residual 




* HP P/N 0698-3444 RrFXD 


31 6. on 


impedances in range resistor 
signal circuit. 




HP P/N 0160-2256 CrFXD 


9.1pF 




A3C6 


HP P/N 0160-2257 CrFXD 


10. OpF 




C21 


* HP P/N 0160-2258 CrFXD 


11. OpF 






HP P/N 0160-2259 CrFXD 
HP P/N 0160-2260 CrFXD 


12. OpF 
13. OpF 


Changes magnitude of fre- 
quency compensation value in 










HP P/N 0160-2206 C FXD 


160. OpF 


test signal level attenuation 




HP P/N 0140-0197 C-FXD IBO.OpF 


circuitry (which responds to 


A3C20 


HP P/N 0140-0198 C.FXD 200. OpF 


MULTIPLIER function setting). 


C22 


* HP P/N 0160-0134 CrFXD 220. OpF 






HP P/N 0140-0199 CrFXD 240. OpF 
HP P/N 0140-0210 CrFXD 270. OpF 






HP P/N 0160-2207 CrFXD 


300. OpF 






* None 








HP P/N 0160-2197 C FXD 


ID. OpF 






HP P/N 0160-2198 C FXD 


20. OpF 






HP P/N 0140-01 79 C FXD 


33. OpF 






HP P/N 0140-0182 C FXD 


47. OpF 


Changes sensitivity of test 


A3C76 


HP P/N 0140-0191 C FXD 


56-OpF 


signal level monitor display 




HP P/N 0140-0192 C FXD 


68 OpF 


at high frequencies. 




HP P/N 0140-0193 CrFXD 


82-OpF 






HP P/N 0160-2204 CrFXD 


100. OpF 






HP P/N 0160-2205 CrFXD 


120 OpF 






HP P/N 0160-2206 CrFXD 


160 OpF 
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Table 5-2, Factory Selected Components (Cont'd). 



Component 


Nominal Value Range 


Effect on Performance 




HP 


P/H 


01 G0-2iI36 


C 


F^D 


1 OpF 






HP 


P/H 


016IJ-2239 


c 


FHO 


1 8pF 




MKU 


HP 


P/N 


01611-2243 


C 


PXD 


2 7pF 


Changes process aiiiplitier 




* HP 


P/N 


0160-2246 


c 


F/D 


3.6pF 


frequency re'spoiise adjust- 




HP 


P/M 


0160-2243 


c 


F>D 


4. OpF 


nient range. 




HP 


P/N 


0160-2249 


t 




4 7pF 




AJA3PI6 


* HP 


P/M 


0757-0180 


p 


F(D 


31 6f, 


Changes offset adjus tmetit 


P30 


HP 


P/N 


0757-0403 


p 


F<D 


121 0i7 


for AM Aiiipl 1 f ler 


A4A4PI2 


HP 


P/N 


0757-0405 


F 


F/D 


162 OF' 




A5C7 


HP 


P/N 


0160-2239 


c 


FXD 


1.8pF 


Changes 1/2 attenuator phase 




HP 


P/N 


0160-2241 


C 


F/D 


2.2pF 


compensation adjustment range 




None 










' 




HP 


P/N 


0160-2201 


c 


F>0 


51 OpF 






HP 


P,'N 


0160-2204 


c 


F^D 


100 ..OpF 






HP 


P/N 


0140-0196 


c 


F»D 


150 OpF 


Eliminates display count 


A5C70 


HP 


P/N 


0140-0198 


c 


F*D 


200 ..OpF 


errors due to A-D converter 




HP 


P/N 


0140-0199 


c 


FKD 


240 OpF 


output zer=o offset 




HP 


P/N 


0160-2207 


c 


F»D 


300 OpF 






HP 


P/N 


0160-2209 


c 


FKD 


360 ..OpF 






HP 


P/N 


(1160-0939 


c 


FKD 


430 OpF 






HP 


P/N 


0160-2210 


c 


Fi^D 


470. OpF 






HP 


P/N 


0160-2204 


c 


F«D 


lOOpF 


Compensates input capac i 


A6C67 


* HP 


P/N 


0140-0195 


c 


FKD 


130pF 


of U18 




HP 


P/N 


0140-0196 


c 


F<D 150pF 






HP 


P/N 


0140-0196 


c 


F^D 


150pF 




A6C67 


HP 


P/M 


0160-2206 


c 


Fi-D 


160pF 




( OPT nn4) 


*■ HP 


p/ri 


0140-019/ 


c 


FKD 


H'.OpF 






HP 


P/N 


0140-01911 


c 


F/D 


200pF 





Section 
Table 5- 



Note: Component marted 
INITIAL OPERATING PROCEDURE. 

Preparatory to adjusting the 4275A, do the 
following to locate and to gain access to 
the adjustment controls (this procedure 
facilitates a thoroughgoing adjustment): 

[FUNDAMENTAL OPERATING CHECKS] 

Confirm that instrument power line 
selector switches are set for local 
power line voltage. Program Memory 
Test described on page 3-1 and the 
SELF TEST procedure in Figure 3-0 
on page 3-0 should be completely 
performed and successfully passed 
before progressing to adjustment 
procedure. 

\ 

[TOP COVER REMOVAL] 

Remove top cover as follows: 

a. Loosen the retaining screw at 
rear of top cover. 

b. Pull top cover towards the 
rear and 1 ift off. 

WARNING 

TO INSURE PERSONAL SAFETY FROM POS- 
SIBLE ELECTRICAL SHOCK HAZARDS AND 
RESULTANT INJURY. USE INSULATED AD- 
JUSTMENT TOOL. 



*) in table is usually used. 



Table 5-3. Adjustment Requirements. 



Assembly repaired 
or replaced 


Required 

adjustment(s) 


A1 04275-66501 

(Range Resistor 
& Null Detector) 


Para. 5-33, 5-35, 
5-37, 5-39. 


A2 04275-66502 
(Modul ator) 


Para. 5-25, 5-31. 


A3 04275-6650 3 

(Power Amplifier) 


Para. 5-21, 5-23, 
5-31 . 


A4 04275-66504 

(Process Amplifier) 


Para. 5-19, 5-27, 
5-29. 


A5 04275-66505 
(A-D Converter) 


Para. 5-17, 5-29. 


A6 04276-66506 
(Osci 1 1 ator) 


None. 


A7 04275-66507 
A8 04274-66508 
A9 04275-66529 
AlO 04275-66520 


None. 


All 04274-66551 
(Power Supply) 


Para. 5-15. 


A21 04274-66521 

(Opt. 001 DC Bias) 


Para. 5-41. 


A22 04274-66522 


None. 


A23 04274-66523 

(Opt. 002 DC Bias) 


Para. 5-42. 
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Section V 

Paragraphs 5-15 to 5-15 



ADJUSTMENTS 



Model 4275A 



5-15. DC POWER SUPPLY VOLTAGE ADJUSTMENT (All). 

5-16. This adjustment sets internal dc power supply output voltages to their 
nominal values to ensure that the instrument functions under proper operating 
vol tages. 

EQUIPMENT: 

Digital Voltmeter HP 3465 A/B 

Voltmeter input cable Dual banana to 

dual alligator clip cable 



PROCEDURE: 

1. Connect Digital Voltmeter input to TPl (+12V) on 4275A All Power Supply 
board. 

2. Set DVM range as appropriate to measure 12V and read the display output. 

3. Adjust potentiometer A11R3 (STD ADJ) so that the display readout is 
within 11.76V to 12.12V. 

4. Check voltages at A11TP5, TP10 and TP17. DVM display readouts should 
satisfy the test limits given in Table 5-4, If any check fails, re- 
adjust A11R3. 

Table 5-4. DC Power Supply Voltage Test Limits. 



Test 


Point 


Test limits 


TP 


1 


11.76 


to 


12.12V 


TP 


5 


-11.79 


to 


-12.15V 


TPIO 


- 4.89 


to 


- 5.04V 


TPl 7 


4.81 


to 


4.96V 



5-17. A-D CONVERTER ACCURACY ADJUSTMENT (A5). 

5-18.^ This adjustment equalizes the (absolute) values of both positive and 
negative reference voltages used in the A-D converter and optimizes A-D con- 
version accuracy. 

EQUIPMENT: 

No test equipment is required for this adjustment. 

PROCEDURE: 

1. Press SELF TEST key. Verify that the key indicator lamp lights. Next, 
press DISPLAY B "D" function key. Test step item number "1" is display- 
ed in DISPLAY A unit indicator as shown below. 



n D 
U 3 



2. Set test frequency to lOOkHz by pressing FREQUENCY STEP DOWN or UP key. 
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Paragraph 5-18 



ADJUSTMENTS 



3. Check that DISPLAY A readout is .00 within ±3 counts. 

Note 

If the display readout exceeds the above test limits, 
change capacitance value of A5*C70. Increasing the 
capacitance value by 30pF decreases the display by 1 
count. Selectable capacitance value range is SOOpF 
maximum. 

4. Adjust potentiometer A5R120 (DC ref ADJ) so that DISPLAY B display 
output is .00 within ±10 counts. See page 5-19 for the location of R120. 

^ Troubleshooting hints 



If the A5R120 adjustment can not be achieved, an ex- 
cessive dc offset voltage of A5U16 or a failure in 
A5U11 circuitry is a probable cause of the trouble. 
Relative difference in resistance values of A5R116 
and R117 is also one of the possibilities. 



5-19. PROCESS AMPLIFIER DC OFFSET ADJUSTMENT (A4). 

5-20. This adjustment eliminates any residual dc offset voltage from A4 
Process Amplifier and maximizes accuracy of measurement. 



A4AIRI 



A4 board 



OSCILLOSCOPE 




EQUIPMENT: 



Digital Voltmeter HP 3465 A/B 

Voltmeter input cable Dual banana to 

dual alligator clip cable 

Oscilloscope HP 1740A 

Probe (lOMfi, 10:1) HP 10004D 

Note 

Usd* extender board (HP Part No: 5060-4025) to gain 

access to test points and adjustment components on 
A4 board. 
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Model 4275A 



PROCEDURE: 

1. Disconnect the two coaxial cable SMB connectors from A4A1J4 (ERR BLK) 
and A4A2J4 (EDUT WHT). 

2. Connect Digital Voltmeter input to 4275A A4 Process Amplifier board 
TP2 (-10). Voltmeter display readout should be -10.3V dc within ±0.5V. 

3. Connect voltmeter input to A4TP3 (+10). Verify that voltmeter readout 
is 10.3V within ±0.5V. 

4. Remove voltmeter input cable. 



5. Set oscilloscope controls as follows: 



Vertical sensitivity 5mV/div 

Sweep time lOms/div 



Center baseline with vertical position adjustment control. Externally 
trigger the oscilloscope from A5TP2. 

6. Set 4275A controls as follows: 



SELF TEST on 

MULTIPLIER XI 

OSC LEVEL fully cw 

Test signal frequency lOOkHz 



* Press REF VALUE STORE key (to select self test step 20, 21 , 22, 31 , 41 
or 51). Now select test step 31 by repeatedly pressing LCRZ RANGE DOWN 
or UP key (as necessary). The selected test step number is displayed 
in DISPLAY B unit indicator as shown below; 




7. Connect oscilloscope input probe (10:1) to A4TP1 . The waveform observed 
on the oscilloscope will probably be quite similar to that shown in 
Figure 5-2 below. 




The waveform varies depending on amount of the adjustment 
error and type of misadjustment. 

Figure 5-2. Waveform at A4TP1 . 
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Section V 
Paragraphs 5-21 and 5-22 



ADJUSTMENTS 



8. Individually adjust potentiometers *A4A1R1 and *A4A2R1 so that peak 

voltages of both VI and V2 are OV within ±20mV peak (2 minor scale divi- 
sions). 

*Note 

These potentiometers are accessible through 
an adjustment hole in the shield cover of each 
sub- board. 



-Troubleshooting hints 



If either A4A1R1 or A4A2R1 adjustment can not be 
achieved, excessive pinch-off current in A4A1Q1 or 
A4A2Q1 is a probable cause of the trouble. These 
transistors should be selected in terms of their 
current characteristics. 



9. Reconnect coaxial cable SMB connectors to A4A1J4 and A4A2J4. 

5-21. TEST SIGNAL LEVEL ADJUSTMENT (A3). 

5-22. This adjustment properly sets test signal level variable range and 
calibrates front panel level control dial (dial accuracy is unspecified). 



4275 A 




EQUIPMENT: 



PROCEDURE: 



Figure 5-3. Test Signal Level Adjustment Setup. 



RF Voltmeter HP 3403C 

or HP 400E 

Voltmeter input cable BNC to BNC cable 



1. Connect a BNC to BNC cable between RF voltmeter input and 4275A UNKNOWN 
CUR terminal. 



2. Set RF voltmeter range to IV f.s. 





!■ 



"i 







¥ 
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ADJUSTMENTS 



Model 4275A 



3. Set 4275A test signal as follows: 

Test signal frequency lOOkHz 

MULTIPLIER X] 

OSC LEVEL fully cw 

4, Read voltmeter indication and note its value. 

Voltmeter reading mV rms 



5. Set 4275A MULTIPLIER to xO.l and RF voltmeter range to O.IV f.s. 

6. Adjust potentiometer A3R9 so that voltmeter readout is 1/10 of the 
voltage value noted in step 4 (within ±lmV rms). 

7. Set 4275A MULTIPLIER to xl and RF voltmeter range to IV f.s. 

8. Set 4275A OSC LEVEL control knob to its IV dial scale point on the front 
panel . 

9 ^ Adjust A2R92 so that voltmeter readout is 1.02V rms ±0.01V. 

(refer to A2 Board Adjustment Location page 5-23.) 

Note — 

If OSC LEVEL control knob has been mechanically 
shifted from its normal position, restore as 



Rotate the knob fully cw. 

Loosen knob retaining screws (two) and 
set the knob as illustrated at left. 

Fasten the knob at this position. 



to I lows : 



OSC LEVEL IVl 
0 6 






1 . 

2 . 



0 I j^' 

I mm 



A3RI A3R9 A3CI3 




A3 Board Adjustment Locations. 
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ADJUSTMENTS 

5-23. TEST SIGNAL LEVEL FLATNESS ADJUSTMENT (A3). 

5-24. This adjustment equalizes test signal level for all selectable test 
frequency points. 



RF VOLTMETER 



^5^ C0'-’ W 



4275 A 







■ 8 8 S 8 8 S 


II .SB. 8.9.80 II 



□ □BB |BBBBB-| BB :,Qr 
BBBB BBB □□ BBS 



J SOn Feed thru 
Termination 



Ls' ® d)'® © □ 4 □□□□ 0 BBB 



EQUIPMENT: 



PROCEDURE: 



M BNC to BNC cable J 

Figure 5-4. Test Signal Level Flatness Adjustment Setup. 



RF Voltmeter HP 3403C 

or HP 400E 

50fi feed-through termination -hp- 11048C 

Voltmeter input cable BNC to BNC cable 

(20cm or less) 



1. Connect a 50U feed through termination between 4275A UNKNOWN H cup ter- 
minal and RF voltmeter input using a BNC to BNC cable. See Figure 5-4. 

2. Set 4275A controls as follows: 

Test frequency lOOkHz 

MULTIPLIER xl 

OSC LEVEL fully cw 

3. Set RF voltmeter range to IV f.s. 

4. Read the voltmeter and calculate the formula. 

Voltmeter reading (mVrms)-10mV= mv 

5. Set 4275A test signal frequency to lOMHz. 

6. Adjust trimmer capacitor A3C13 so that voltmeter readout is identical to 
the value calculated in step 4 (within ±5mV). 
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5-25. BRIDGE BALANCE ADJUSTMENT (A2). 

5-26. The bridge balance adjustment is comprised of two independent adjustments 
for bringing measurement bridge circuit into the optimum balance condition and 
for maximizing accuracy of measurement. The adjustments included are: 

1) Bridge zero offset adjustment. 

2) Balance control phase tracking adjustment. 

1. Bridge zero offset adjustment (preliminary). 

This adjustment is a preliminary operation to facilitate optimizing the 
bridge zero offset adjustment. By appropriately performing the zero offset 
adjustment, any balance control phase error which could cause a slight bridge 
unbalance with a resultant offset count error in the measurement display out- 
put to occur is minimized. Final adjustment should be done after the phase 
tracking adjustment is completed. 









n 


\8 .9 B .8 B .e 
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— 
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0(300 


0O000 
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0056 


fe' JT'-st 
0 000 


“ • - 0 



najul 



Open 

termlnat ion 




A2 Board Adjustment Locations. 



Figure 5-5. Bridge Zero Offset Adjustment Setup. 



EQUIPMENT: 

Open termination HP 16074A Standard 

Resistor Set 

Note 

If the 16074A Standard Resistor Set is unavailable, 
use two BNC cables (lOqn long). 

PROCEDURE: 

1. Set 4275A CABLE LENGTH switch to "0" position. 

•2. Connect "Open" termination (of the HP 16074A Standard Resistor Set) 
direct to 4275A UNKNOWN terminals. 

Note 1 

Otherwise, connect Hcup and H pot terminals together 
with a short BNc cable. Similarly connect L cur and 
L POT terminals, together. 
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3. Set 4275A controls as follows: 



DISPLAY A function R 

Test signal frequency lOOkHz 

MULTIPLIER x1 

OSC LEVEL fully cw 

SELF TEST on 



4. Press A% key to select self test step "7". Test step number "7" is dis- 
played in DISPLAY A unit indicator as illustrated below: 



5. Adjust A2R13 (OSl ADJ) so that DISPLAY A readout is .00±30 counts. 

6. Adjust A2R14 for (0S2 ADJ) for ,00±30 counts on DISPLAY B. 

7. Since the A2R13 and R14 adjustments interact, alternately perform steps 
5 and 6 until both DISPLAY A and DISPLAY B readouts meet the allowable 
range limits. 

8. Set test signal frequency to 4MHz and verify that both DISPLAY A and 
DISPLAY B display qutputs are .00 within ±30 counts. If either of the 
display outputs exceeds the test limits, repeat steps 5 and 6. 



I Troubleshooting hints 

I 

I If either A2R13 or A2R14 adjustment can not be 
I achieved, an excessive output offset voltage in 
I A2U3 or A2U4 is a probable cause of the trouble. 



2. Balance control phase tracking adjustment. 

This adjustment optimizes the bridge circuit balance settling time (when a 
sample device is connected to the UNKNOWN terminals). 
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Figure 5-6. Balance Control Phase Tracking Adjustment Setup. 
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ADJUSTMENTS 



Model 4275 a: 



EQUIPMENT: 



OSCILLOSCOPE HP 1 740A 

Probe (lOMil, 10:1) HP 10004D 

Pulse Generator HP 8011 A 

Cable BNC to BNC Cable 

(10cm long, 4ea. required) 

BNC cable 

Reed relay (5V) -hp- 0490-0916 or equivalent 

Resistor: BOOfi -hp- 0757-0416 (51 in) 

-hp- 0757-0438 (S.Ilkn) 

Bracket HP 16048A accessory 



PROCEDURE: 

1. Connect test equipment as illustrated in Figure 5-6. 

Note 

Connect a short lead (on) instead of resistor R 
shown in the figure, 

2. Set 4275A controls as follows: 

R 

.. lOMHz 

xl 

fully cw 

on 

0 



4. Press 4275A LCRZ RANGE UP and DOWN key until self test step "21" is 
selected. The selected test step number is displayed in DISPLAY B unit 
indicator as shown below: 

/ n unit is displayed \ 
\in DISPLAY A. 



5 . Set pulse generator output for a 5V peak ) squarewave with a 

periodic rate of 200ms. 

6. Set oscilloscope controls as follows: 

Vertical sensitivity 0.2V/div 

Sweep time lOms/div or longer 

Trigger the oscilloscope externally from pulse generator. 

7. Connect oscilloscope to A2TP4 to observe wavefor'm. 

8. Adjust trimmer capacitors A2C8 and C13 so that damped vibration wavefonn 
at A2TP4 decays in the shortest time (see illustration below). 





IOISPLAt bi 




DISPLAY A function 
Test frequency ... 

MULTIPLIER 

OSC LEVEL 

SELF TEST 

CABLE LENGTH 

1 Press REF VALUE STORE key. 
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Since the A2C8 and C13 adjustments interact, alternately repeat the ad- 
justments several times, 

9. Change 4275A test signal frequency, in turn, to 4MHz, 2MHz and to IMHz. 
Verify that transient time T of the damped vibration waveform at each 
test frequency is shorter than 20msec. 

10. Connect a 500i^ resistor in series with the reed relay contacts (see Fig- 
ure 5-5). 

11. Press 4275A LCRZ RANGE UP and DOWN key until self test step "20" is 
selected. 

12. Chec>'1d>at the transient time T of the waveform at A2TP4 is within 20ms 
at('lOMHz,)4MHz, 2MHz and IMHz test frequencies. 

13. Conn^c^a 5kfi resistor in place of the 500r^ resistor. 

14. Press 4275A LCRZ RANGE UP and DOWN key until self test step "31" is 
selected. Set test signal frequency to lOMHz, 

15. Adjust trimmer capacitors A2C9 and C14 so that the transient time T of 
the waveform at A2TP4 is as short as possible. 

16. Check that the transient time T is within 20ms at 4MHz, 2MHz and IMHz 
test frequencies. 

3. Bridge zero offset adjustment (final adjustment). 

1, Perform preliminary adjustment procedure steps 1, 2 and 3. 

2. Alternately adjust A2R1 3 and R14 so that both DISPLAY A and DISPLAY B 
readouts are .00 within ±30 counts. 




A2 Board Adjustment Locations. 
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Model 4275AI 



ADJUSTMENTS 



5-27. PROCESS AMPLIFIER GAIN ADJUSTMENT (A4). 

5-28. This adjustment eliminates any amplification factor errors from A4 
Process Amplifier so that bridge circuit vector signal voltages are exactly 
detected thus maximizing accuracy of measurement. 
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Figure 5-7. Process Amplifier Gain Adjustment Setup. 



EQUIPMENT: 



Connection cable (lOciti long) BNC to BNC cable 

2ea. required 



BNC Tee adapter -hp- 1250-0781 



Note 

The relative difference in cable length of the two 
BNC cables used must be within ±0.3cm. 



PROCEDURE: 

1. Connect BNC cables and a BNC Tee adapter as illustrated in Figure 5-7. 

2. Disconnect coaxial cable connector from A1J2 (Lc) and connect it to 
A4A1J4 in place of the normal cable connector. 

3. Set 4275A controls as follows; 



DISPLAY A function R 

Test signal frequency lOOkHz 

MULTIPLIER xl 

OSC LEVEL fully cw 

SELF TEST on 



4. Press REF VALUE STORE key. 

5. Press LCRZ RANGE UP and DOWN key until self test step "20" is selected 
and is displayed in DISPLAY B unit indicator as shown below: 
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5. Adjust potentiometer A4A1R8 so that DISPLAY A display output is -100000 
within ±20 counts. 

7. Set test signal frequency to lOMHz, 

8. Adjust trimmer capacitor A4A1C3 so that DISPLAY B display output is 
.000 within ±20 counts. 



Check that DISPLAY A readout is within 100000±300 
counts (after doing the A4A1C3 adjustment). 

9. Reconnect the cables shifted in step 2 to their normal connection points. 



■ Troubleshooting hints 

If the A4A1C3 adjustment can not be achieved, change 
value of A4A2C3 (normally 3.6pF) to a value calculated 
from the DISPLAY B offset count by using the equation 
below: 

A4A1C3 is in its fully ccw position — 

Value of A4A2C3 = (5.6 + Mfs||_cgurvt ^ pp 

A4A1C3 is in its fully cw position — 

Value of A4A2C3 = (1.6 - M t s gt^count j pp 

C3 selectable value range is OpF to 8pF. 



A4 Board Adjustment Locations 
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5-29. ATTENUATOR ADJUSTMENT (A5, A4). 

5-30. This adjustment eliminates errors in the attenuation circuit attenuation 
ratios from A5 A-D Converter input circuit for maximizing accuracy of measure- 
ment for each test signal level setting. This adjustment consists of four ad- 
justment steps, which are; 

1) 1/2 attenuator adjustment (A5) 

2) 1/4 attenuator adjustment (A5) 

3) 1/10 attenuator adjustment (A4) 

4) 1/100 attenuator adjustment (A4) 
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Note: Do not extend A5 board. 



(b) 



Figure 5-8. Attenuator Adjustment Setup. 

EQUIPMENT: 



50C! feed-through termination -hp- 11048C 

Connection cable (10cm long) BNC to BNC cables 

2ea. required 



PROCEDURE; 

1) 1/2 attenuator adjustment. 

1. Connect a 50Q feed-through termination and two BNC cables to 4275A 
UNKNOWN terminals as shown in Figure 5-8 (a). 

2. Set 4275A controls as follows: 



Test signal frequency IQOkHz 

MULTIPLIER xl 

OSC LEVEL fully cw 

CABLE LENGTH 0 / 

SELF TEST on 



3. Press DISPLAY B function 0 button to select self test step "2". The 
test step number "2" is displayed in DISPLAY A unit indicator as shown 
below; 



n n n n n 
/ Li u Li ,L/ Li 
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4. Adjust potentiometer A5R11 so that DISPLAY A display output is -100000 
within ±10 counts. 

5. Set test signal frequency to lOMHz. 

6. Adjust potentiometer A5R4 (l/24i ADJ) so that DISPLAY B display output 
is .00 within ±20 counts. 

Note 

Check that DISPLAY A display output is -100000 
within ±600 counts after doing the A5R4 
adjustment. 

2) 1/4 attenuator adjustment. 

1. Remove 50il feed-through termination and conTie’ct BNC cable between 
UNKNOWN H CUR and H pot terminals. See Figure 5-8 (b). 

2. Set 4275A controls as follows: 



Test signal frequency lOOkHz 

MULTIPLIER xl 

OSC LEVEL fully cw 

SELF TEST on 



3. Press DISPLAY B function ESR/G key to select self test step "3". 
DISPLAY A unit indicator displays the number "3" as shown below. 




4. Adjust potentiometer A5R16 so that DISPLAY A display readout is -100000 
within ±10 counts. 

5. Set test signal frequency to lOMHz. 

6. Adjust trimmer capacitor A5C15 (1/4 if ADJ) so that DISPLAY B display 
output is .00 within ±20 counts. 

Note ■, 

Check that DISPLAY A display output is -100000 
within ±600 counts (after doing the A5C15 
adjustment. 



R4 

a 

□ RI20 

CIS 

C=I 

Rll 

I=IqRI6 



1 I 1 

A5 Board Adjustment Locations. 
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3) 1/10 attenuatoj' adjustment. 

1. Connect BNC cables to UNKNOWN terminals as shown in Figure 5-8 (b). 

2. Set 4275A controls as follows: 



Test signal frequency lOOkHz 

MULTIPLLER xO.l 

OSC LEVEL fully cw 

SELF TEST on 



3. Press DESPLAY B function X/B key to select self test step "4". 
DISPLAY A unit indicator displays the number "4" as shown below. 




4. Adjust potentiometer A4A3R10 so that DISPLAY A display output is -100000 
within ±10 counts. 

5. Set test signal frequency to lOMHz. 

6. Adjust trimmer capacitor A4A3C3 so that DISPLAY B display output is .00 
within ±40 counts. 

Note 

Check that DISPLAY A display output is -100000 
within ±800 counts (after doing the A4A3C3 
adjustment). 
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A4A3C3 A4A4C3 



A4A3RIO I A4A4R2 




A4 Board Adjustment Locations. 
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4) 1/100 attenuator adjustment. 

1. Connect BNC cables to UNKNOWN terminals as shown in Figure 5-8 (b). 

2. Set 4275A controls as follows: 



Test signal frequency loci' Hz 

MULTIPLIER xO.Ol 

OSC LEVEL fully cw 

SELF TEST on 



3. Press DISPLAY B function L/C Key to select self test step "5". 
DISPLAY A unit indicator displays the number "5" as shown below: 



* j n n n n n 
I u u Li ,U u 



4. Adjust potentiometer A4A4R2 so that DISPLAY A display output is -100000 
within ±10 counts. 

5. Set test signal frequency to lOMHz. 

6. Adjust trimmer capacitor A4A4C3 so that DISPLAY B display output is .00 
within ±40 counts. 



Note 




Check that DISPLAY A display output is -100000 
within ±800 counts (after doing the A4A4C3 
adjustment) . 




V 

30 
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5-31. TEST SIG LEVEL CHECL ACCURACY ADJUSTMENT (A3, A2). 

5~32. This adjustment appropriately adjusts the test signal level monitor 
circuit for appropriate sensitivity and frequency flatness to maximize the 
accuracy of test signal level display (FREQIJENCY/TEST SIG LEVEL display) for 
all test signal level and frequency settings. 
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Figure 5-9. Test Signal Level Check Accuracy 

Adjustment Setup. 

EQUIPMENT: 

RF Voltmeter HP 3403C 

or HP 400E 

Voltmeter input cable BNC to BNC cable 

Open termination HP 16074 Standard 

Resistor Set 

Note 

If the 16074A Standard Resistor Set is 
unavailable, use two BNC cables (10cm long). 

PROCEDURE: 

1. Connect "Open" termination (of the HP 16074A Standard Resistor Set) to 
4275A UNLHOWN terminals. 

Note 

Otherwise, connect H cup and H pot terminals 
together with a short BNC cable. Similarly 
connect L cup and L pot terminals. 

2. Set 4275A controls as follows: 



DISPLAY A function C 

DISPLAY B function ESR/G 

Test signal frequency lOOkHz 

MULTIPLIER xl 

OSC LEVEL 1 

LCRZ RANGE AUTO 
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Note 

Set OSC LEVEL control tnob to Its "1" dial 
position (not to its full cw position). 

Note 

Check that both D[SPLAY A and DISPLAY B 
display outputs are .0±20 counts. 

3. Press and hold TEST SIG LEVEL CHECK V Ley. 

4. Adjust potentiometer A3R1 so that FREQUENCY/TEST SIG LEVEL display output 
is 1.01 (V) within ±1 count. 



5. Connect RF voltmeter input to 4275A UNINOWN H cup terminal with a BNC to 
BNC connector as shown in Figure 5-9. 

6. Adjust potentiometer A2R92 for 1.02V+0.01V rms on the RF voltmeter in- 
dication. 

7. Set test signal frequency to lOMHz. Connect "Open" termination to 4275A 
UNKNOWN terminals. 



8. Check that FREQUENCY/ TEST SIG LEVEL display output is 0.90V + 0.05V. 

Note 

Do not use an eictender board with A3 board 
for this check. 

Note 

Test signal level actually falls to 
about 0.95Vrms at lOMHz because of 
residual capacitance between inner 
conductor and outer shield of the OPEN 
termination. 

9. If the display value is incorrect, change the value of A3C76. Increasing 
the capacitance increases the displayed voltage value. 

A2R92 

I A 2 board 



a 



1 1 I n 



A2 Board Adjustment Location. 
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Confirmation check 1 

Set MULTIPLIER to x0,1 and to xO.Ol. Check that the test limits given in 
the table below are satisfied (at lOMHz). 



MULTIPLIER 

Setting 


TEST SIG LEVEL display 


xO.l 


.088 to .112 


xO.01 


.007 to .013 



Confirmation check 2 



a. Connect "Short" termination (of the HP 16074A Standard Resistor Set) to 
4275A UNKNOWN terminals. 




3S. 



L-cnc^ito-J 



Note 

Otherwise, connect short BNC cables 
and BNC Tee adapters as illustrated 
at left. 



b. Set 4275A controls as follows; 



DISPLAY A function R 

DISPLAY B function X/B 

Test signal frequency lOOkHz 

MULTIPLIER xl 

OSC LEVEL 1 

LCRZ RANGE AUTO 



c. Press and hold TEST SIG LEVEL CHECK mA key. 

d. Check that FREQUENCY/TEST SIG LEVEL display output is 10.0mA within 
±0.5mA. 
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5-33. CMR AMPLIFIER GAIN ADJUSTMENT (Al). 

5-34. This adjustment properly sets the amplification factor of Al CMR ampli- 
fier which compensates for test signal propagation losses in the range resistor 
circuit (internal wiring losses) to maximize accuracy of measurement. 



EQUIPMENT: 



PROCEDURE: 



Cable (10cm long) BNC to BNC cable 



1. Connect 4275A UNKNOWN H cup and H pot terminals together with a short BNC 
cabl e. 

2. Set 4275A controls as follows: 

Test signal frequency lOOkHz 

OSC LEVEL fully cw 

SELF TEST on 

3. Press REF VALUE RECALL key to select self test step "8". DISPLAY A unit 
indicator displays the number "8" as shown below. 




4. Adjust potentiometer A1R3 for minimum display readout (less than 
10000 counts) on DISPLAY A. 



If the A1R3 adjustment can not be achieved, change 
value of A1R4 (normally 316ir0- Adjustable range is 
256n to 31 6w. 



Rf R2R3 C5 

-H-H 

□ an □ agaQQ oaQ 

□ 



Al Board Adjustment Locations. 
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5-35. RANGE RESISTOR ADJUSTMENTS (Al), 

5-36. The range resistor adjustments fix the values of the bridge circuit ref- 
erence resistor elements (range resistors) to maximize accuracy on each meas- 
urement range. The adjustments are made by connecting a standard resistor or 
a standard capacitor as a DUT, and by setting the range resistor adjustment 
potentiometers and phase compensators for the calibrated values of the standard 
on measurement display outputs. 

EqUIPMENT: 



Standard resistors JP_-l6DZlA_Standard 

(lOOfi, IkiT, lOkri, 100kfl±0.03%) Resistor Set 

lOpF Standard capacitor (±0.03%) HP 16382A 



Note 

The HP 16382A is a component of 
the HP 16380A Standard Capacitor Set. 



PROCEDURE: 

1) Range resistor adjustments. 

1. Set 4275A controls as follows; 



DISPLAY A function R 

DISPLAY B function X 

Test signal frequency lOOkHz 

MULTIPLIER xO.l 

OSC LEVEL fully cw 

SELF TEST on 

CABLE LENGTH switch 0 



2. Press REF VALUE STORE key. Self test step number "21" is displayed in 
DISPLAY B unit indicator as shown below: 




3. Press LCRZ RANGE UP or DOWN key to select self test step "50" (monitor 
DISPLAY B unit indicator display). 

4. Connect a lOOkn standard resistor (direct) to 4275A UNKNOWN terminals. 

5. Adjust potentiometer A1R31 so that DISPLAY A display output is the cal- 
ibrated value of the standard resistor within ±20 counts. 

Note 

Unit indicator displays "PS" instead of kSli. 

6. Press LCRZ RANGE DOWN key once to select self test step "40". 

7. Connect a lOkfi standard resistor in place of the lOOkfi resistor. 

8. Adjust potentiometer A1R30 so that DISPLAY A display output is the cali- 
brated value of the standard resistor within +20 counts. 
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9. 

10 . 
11 . 



12 . 



13. 



ADJUSTMENTS 

Press LCRZ RANGE DOWN key once to select self test step "30". 

Connect a Ikfl standard resistor in place of the lOkf^ resistor. 

Adjust potentiometer A1R29 so that DISPLAY A display output is the cali- 
brated value of the standard resistor within ±20 counts. 

Press LCRZ RANGE DOWN key once to select self test step "20". 

Note 

DISPLAY A unit indicator displays "mS". 

Connect a lOOn standard resistor in place of the Ikiii resistor. 




Adjust potentiometer A1R28 so that DISPLAY A display output is the cali- 
brated value of the standard resistor within ±20 counts. 



2) Range resistor phase adjustments. 
1. Set 4275A controls as follows: 



DISPLAY A function C 

DISPLAY B function D 

Test signal frequency lOOkHz 

MULTIPLIER XO.l 

OSC LEVEL fully cw 

SELF TEST off 

HIGH RESOLUTION off 

CABLE LENGTH switch 0 

LCRZ RANGE AUTO 




A1 Board Adjustment Locations. 
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ADJUSTMENTS 



2. Connect a lOpF standard capacitor direct to 4275A UNKNOWN terminals. 



Test leads should not be used for any phase 
adjustment. 



3. Adjust trimmer capacitor A1C22 so that dissipation factor readout on 
DISPLAy B is within the range of .0000 and .0004. 



4. Set test signal frequency to IMHz. 



5. Adjust tnmner capacitor A1C21 so that dissipation factor readout is 
within the range of -.0001 and .0003. 



6. Set test signal frequency to lOMHz. 



7. Adjust trimmer capacitor A1C23 so that capacitance readout on DISPLAY A 
is the calibrated value of the standard capacitor within ±20 counts 
(±0.02pF). 



8. Adjust trimmer capacitor A1C20 so that dissipation factor readout on 
DISPLAY B is .0010 within ±20 counts. 



Troubleshooting hints 



If correct results cannot be obtained in ad- 
justments 3, 5, 7, or 8, try raising the relat- 
ed range resistor away from the printed cir- 
cuits. This vnll reduce the stray capacitance. 



If A1C21 adjustment can not be achieved, change 
value of capacitor A1C27 (normally 7.5pF). 
Increasing the capacitance of C27 decreases 
DISPLAY B display counts. Adjustable value 
range is 0 to lOpF. 



If A1C23 adjustment can not be achieved, change 
value of capacitor A1C28 (normally 62pF). 

Increasing the capacitance of C28 decreases 
DISPLAY A display counts. Adjustable value 

range is 37 to 87pF. 



If A1C20 adjustment can "not be achieved, change 
value of capacitor A1C26 (normally 5.1pF). 
Increasing the capacitance of C26 decreases 
DISPLAY B display counts. Adjustable value 
range is 0 to lOpF. 
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5-37. CMR AMPLIFIER 2MHz GAIN ADJUSTMENT (Al). 

5-38. This adjustment optimizes CMR amplifier gain (preliminarly adjusted in 
paragraph 5-34) to maximize accuracy of measurement at 2MHz test signal fre- 
quency. 
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Figure 5-10. CMR Amplifier 2MHz Gain Adjustment Setup. 

EQUIPMENT: 

lOOOpF standard capacitor HP 16384A 

Test leads (Im long) HP 16048A 

Note 

The HP 16384A is a component of 
the Hp 16380A Standard Capacitor 
Set. 

PROCEDURE: 

1. Set 4275A controls as follows: 

DISPLAY A function C 

DISPLAY B function D 

CIRCUIT MODE AUTO 

Test signal frequency 2MHz 

MULTIPLIER xO.l 

OSC LEVEL fully cw 

CABLE LENGTH 0 

2. Connect a lOOOpF standard capacitor direct to 4275A UNKNOWN terminals. 

3. Read dissipation factor display output on DISPLAY B and note its value 

as "X". ^ 

, =fTO C-4- .03'^ 

4. Set 4275A CABLE LENGTH switch to "Im" position. 

5. Connect the lOOOpF standard capacitor using Im test leads as shown in 
Figure 5-10. 



5-29 






! 



Model 4275A 




Section V 

Paragraphs 5-39 and 5-40 

ADJUSTMENTS 



6. Read dissipation factor display output (as "Y" value). 

7. Calculate the value given by the following equation: 

Xadj - 2 "2. 

8. Adjust potentiometer A1R3 so that the dissipation factor readout (on 
DISPLAY B) is identical to the calculated Xadj value. 

9. Repeat steps 1 through 8 until the following condition is satisfied. 

X+Y 

Xadj ± 5 counts 

4 - 



a. 



A I board 

OQO □ ngoQD □□□ 

□ 



“I I — I r' 

A1 Board Adjustment Locations. 



5-39. 4MHz/10MHz CMR AMPLIFIER AND RANGE RESISTOR PHASE ADJUSTMENTS (Al). 

5-40. This adjustment optimizes CMR amplifier gain and properly sets range 
resistor signal phase compensator to maximize accuracy of measurement at 4MHz 
and lOMHz test signal frequencies. 








Figure 5-11. 10MHz CMR Amplifier and Range Resistor 

phase Adjustment Setup. 







I 
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Standard capacitor lOpF HP 16382A 

lOOpF HP 16383A 

Test leads (Im long) HP 16048A 

Open termination HP 16074A 

Short termination Standard 

Resistor 

Set 



Note 



The 16074A accessory test leads can be used 
as Im test leads (instead of HP 16048A). 



PROCEDURE: 



1. Set 4275A controls as follows: 



DISPLAY A function C 

DISPLAY B function D 

Test signal frequency lOMHz 

MULTIPLIER xO.l 

OSC LEVEL fully cw 

CABLE LENGTH Im 



2. Connect Im test leads to 4275A UNKNOWN terminals and to "Open" termina- 
tion (of the 16074A Standard Resistor Set) as illustrated in Figure 5-11. 

3. Press 4275A ZERO OPEN button to perform (open) zero offset adjustment. 

4. Connect "Short" termination (of the 16074A Standard Resistor Set) in 
place of the "Open" termination. 

5. Press ZERO SHORT button to perform (short) zero offset adjustment,, 

6. Connect a lOpF standard capacitor at end of test leads in place of the 
"Short" termination. 

7. Read capacitance and dissipation factor display outputs (in DISPLAY A and 
DISPLAY B), Note the readouts in counts as follows: 

Capacitance value X counts 

Dissipation factor value Y counts — o 

8. Connect a lOOpF standard capacitor in place of the lOpF capacitor. 

9. Adjust trimmer capacitor A1C5 so that capacitance display output in DIS- 
PLAY A is X counts within ±50 counts. 

10. Adjust potentiometer A1R2 so that dissipation factor display output in 
DISPLAY B is Y counts within ±50 counts. 

11. Since A1C5 and A1R2 adjustments interact, repeat steps 7 and 10 several 
times. 
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12. Set test signal frequency to 4MHz. 

13. Adjust potentiometer AlRl so that dissipation factor display output in 
DISPLAY B is 00 counts within ±20 counts. 

14. Disconnect test leads. Set 4275A CABLE LENGTH switch to "0" position. 

15. Connect "Open" termination direct to 4275A UNKNOWN terminals. 

16. Press ZERO OPEN button to perform (open) zero offset adjustment. 

17. Connect "Short" termination direct to 4275A UNKNOWN terminals in place 
of the "Open" termination. 

18. Press ZERO SHORT button to perform (short) zero offset adjustment. 

19. Connect a lOOpF standard capacitor direct to 4275A UNKNOWN terminals in 
place of the "Short" termination. 

20. Adjust trimmer capacitor A1C19 so that dissipation factor display output 
in DISPLAY B is .0010 within +20 counts. 

21. Since A1C5, A1R2, AlRl and A1C19 adjustments interact, again perform 
steps 1 through 20 (to improve adjustment accuracy). 

I Troubleshooting hints . 

I If A1C19 adjustment can not be achieved, change ] 

I values of both A1C24 and C25 (normally 4.3pF). ' 

I Increasing the value increases display counts. I 
I Adjustable value range is OpF to lOpF. I 




A1 Board Adjustment Locations. 
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ADJUSTMENTS 



5-41. ±35V INTERNAL DC BIAS SUPPLY ADJUSTMENT (A21) (Opt. 001 only). 
PURPOSE: 

To set internal dc voltage and the gain of DAC and Amplifier so that 




Figure 5-12. Internal DC Bias Supply Adjustment Setup. 



EQUIPMENT: 



Bias Controller HP 16023B 

Digital Voltmeter HP 3465B 



PROCEDURE: 



1. Set 4275A controls as follows: 



DC BIAS Switch 

DISPLAY A function 

TRIGGER 

MULTIPLIER 

OSC LEVEL 

Other Control s . . . . 
DC BIAS Selector SW 
(rear panel ) 



±35v MAX 

C 

MANUAL 

X .01 

Fully CCW 

Any Settings 

I NT 35V/100V (Cs.lyF) 



2. Set 16023B DC Bias Controller thumbwheel switch to 0.00 and connect 
its 24 pin male connector to INT DC BIAS CONTROL Connector on the 
4275A rear panel. See Figure 5-12. 

3. Take out A21 board. Install extender board in A21 slot and install 
A21 board in extender. 



CAUTION: 

Before taking A21 board out, DC Bias connector 
board must be pulled out toward the rear panel 
by loosening its two screws. 

4. Set DVM controls as follows: 



FUNCTION V 

RANGE 200V 



5. Connect DVM plus input to the negative lead of A21C19 (-42V) and 
minus input to the positive lead of A21C19 (GNDSJT) with dual banana 
to alligator clip cable. 
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Model 42 



6. Adjust A21R83 so the DVM reads -42V±0.1V and check that the voltage 
across A21C18 is within +42.0V±1.0V. 



Note 

Change DVM range control to the appropliate 
setting for the adjustments that follow, 

7. Change 16023B thumbwheel switch setting to -.OOVxl. Press ENTER button. 

8. Connect DVM plus input to A21TP3 and munus input to XA21 16R connector 
pin (GNDX^), 

9. Adjust A21R12 until the DVM reads OVtO.lmV. 

10. Change 16023B thumbwheel switch setting to +. OOVxl. Press ENTER button. 

11. Adjust A21R11 until the DVM reads OVtO.lmV. 

12. Remove DVM plus input from A21TP3 and connect it to TP2. 

13. Adjust A21R8 until the DVM reads OVtO.lmV. 

14. Change 16023B thumbwheel switch setting to -9.00V xl . Press ENTER button. 

15. Adjust A21R13 until the DVM reads -9V+.002V. 

16. Remove DVM input cable and 16023B from 4275A. 

Note 

J5- 

Although the variable resister A21R48 is 
mounted on the A21 board, it is a "factory 
only" adjustable component and is not 
field adjustable. 



5-42, tlOOV INTERNAL DC BIAS SUPPLY ADJUSTMENT (A23) {Opt. 002 only). 

PURPOSE and EQUIPMENT; 

Same as in Para. 5-41. 

PROCEDURE: 

1. Set 4275A controls as follows; 

DC BIAS Switch +200V MAX 

trigger MANUAL 

DISPLAY A function C 

05C LEVEL Fully CCW 

Other Controls Any settings 

DC BIAS Selector SW INT 35V/100V (C<.1 mF) 

(rear panel) 

2. Set 16023B DC Bias Controller thumbwheel switch to .000 and connect its 
24 pin male connector to INT DC BIAS CONTROLLER connector on the 4275A 
rear panel. Refer to Figure 5-12 except for the difference in test pins 
and board number. 
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ADJUSTMENTS 



Take out A23 board. Install extender board in A23 slot and install A23 
board in extender. 

Note 




Before taking A23 board out, DC Bias connector 
board must be pulled out toward rear pannel by 
loosening its two screws. 

Set DVM controls as follows; 



FUNCTION V 

RANGE 200V 







■i'-.Z 



5. Connect DVM plus input to the negative lead of A23C26 and minus input 

to the positive lead of A23C26 with dual banana to alligator clip cable. 

6. Adjust A23R55 until the DVM reads -42.0V±0.1V. 



Note 



Change DVM range control to the appropriate 
setting for the adjustments that follow: 

7. Connect DVM plus input to the A23TP2 and minus input to the XA23 16R 
connector pin (GND^). 

8. Set 16023B thumbwheel switch control to -.OOVxl . Press ENTER button. 

9. Adjust A23R11 until the DVM reads OViO.lmV. 

10. Change 16023B thumbwheel switch setting to +0.00x1, Press ENTER button. 

11. Adjust A23R10 until the DVM reads 0V±0.1mV. 

12. Disconnect DVM plus input from A23TP2 and connect it to TPl . 

13. Change 16023B thumbwheel switch setting to -0. OOVxl. Press ENTER button. 

14. Adjust A23R8 until the DVM reads 0V±2mV. 

15. Change 16023B thumbwheel switch setting to -9.00VX10. Press ENTER button. 

16. Adjust A23R9 until the DVM reads -90V±40trV. 

17. Remove DVM input cable and 16023B from 4275A. 
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SECTION VI 
REPLACEABLE PARTS 



\ 6-1. INTRODUCTION. 



6-2. This section contains information for 
ordering parts. Table 6-1 lists abbrevia- 
tions used in the parts list and throughout 
the manual. Table 6-3 lists all replaceable 
parts in reference designator order. Table 
6-2 contains the names and addresses that 
correspond to the manufacturer's code numbers. 

6-3. ABBREVIATIONS. 

6-4. Table 6-1 lists abbreviations used in 
parts list, schematics and throughout the 
manual. In some cases, two forms of abbre- 
viations are used, one in all capital letters, 
and one in partial capitals or no capitals. 
This occurs because the abbreviations in 
parts list are always all capitals. However, 
in the schematics and in other parts of the 
manual, other abbreviation forms with both 
lower case and upper case letters are used. 



6-5. REPLACEABLE PARTS LIST. 

6-6. Table 6-3 is a list of replaceable 
parts and is organized as follows: 

a. Electrical assemblies and their compo- 
nents in alphanumerical order by refer- 
ence designation. 

b. Chassis-mounted parts in alphanumerical 
order by reference designation. 

c. Miscellaneous parts. 

d. Illustrated parts breakdowns, if appro- 
priate. 

The information for each part includes: 

a. The Hewlett-Packard part number. 

b. The total quantity (Qty) in the instru- 
ment. 



Table 6-1. List of Reference Designators and Abbreviations 



REFERENCE OESIGNAT<»lS 



\ = assembly 

B = motor 

BT = battery 

C = capacitor 

CP = coupler 

CR = diode 

DL - delay line 

DS = device signaling llampi 



A = amperes 

A F C = autismatic frequency control 
AMPL = amplifier 

B F O = beat frequency oscillator 
BE CU = beryllium copper 
BH = binder head 

BP = bandpass 

BPS = brass 

BWO = backward wave oscillator 

CCW = counter-clockwise 
CER s ceramic 
CMO s cabinet mount only 
COEF = coefficient 
COM = common 
COMP = composition 
COMPL ■ complete 
CONN a connector 
CP s cadmium plate 
CRT a cathode-ray tube 
CW = clotrkwise 

DEPC a deposited carbon 
dr = drive 

ELECT a electrolytic 
ENCAP a encapsulated 
EXT s eKternal 

E = farads 

f = femto a 10'*^ 

FH = flat head 
FIL H = fillister head 

FXD = hsied 

G = tiiija = 10* 

GE = germanium 

GL - glass 

ORD = groundled) 



E 


= misc electronic part 


P 


= plus 


F % 


= fuse 


Q 


= transistor 


FL 


- filter 


R 


- resistor 


J 


= jack 


RT 


= thermistor 


K 


= relay 


S 


= switch 


L 


= inductur 


T 


- transformer 


M 


= meter 


TB 


= terminal board 


MP 


= mechanical par* 


TP 


- test point 




ABBREVIATK^S 




H 


- henries 


NPN 


- negative-positive- 


HEX 


: heMagonal 




negative 


HG 


= mercury 


NRFR 


= nc4 recommended for 


HR 


= hourls) 




field replacement 


Hz 


= hertz 


NSR 


= not separately 


IF 


a intermediate freq. 




replaceable 


IMPG 


a impregnated 






INCD 


a incandescent 


OBD 


3 order by description 


INCL 


a includetsi 


OH 


= oval head 


(NS 


a insulationled) 


OX 


= oxide 


INT 


a internal 






k 


a kilo a 1000 












= peak 


LH 


a left hand 


PC 


printed circuit 


LIN 


a linear taper 


P 


= pico = 10'** 


LK WASH 


a lock washer 


PH BRZ 


: phosphor bronze 


L<Xi 


a logarithmic taper 


PHL 


- Phillips 


LPF 


« low pass filter 


PIV 


peak inverse voltage 






PNP 


s positive-negative- 


m 


. milli = 10'^ 




positive 


M 


a meg a 10® 


P o 


: part of 


MET FLM 


a metal film 


POLY 


s polystyrene 


MET OX 


= metallic oxide 


PORC 


s porcelain 


MFR 


a manufacturer 


PCS 


: position(s) 


MINAT 


s miniature 


POT 


= potentiometer 


MOM 


= momentary 


PP 


= peah-to-peak 


MTG 


= mounting 


PT 


» point 


MY 


= ’mylar* 


PWV 


= peak working voltage 


n 


= nano = 10’* 






N C 


= normally closed 






NE 


a neon 


RECT 


= rectifier 


Nl PL 


= nickel plate 


RF 


= radio frequency 


N O 


= normally open 


RH 


- round head or 


NPO 


= negative positive zero 




right hand 




(zero temperature 


RMO 


= rack mount only 




coefficient! 


RMS 


= root -mean square 



U 

V 

VR 

W 

X 

Y 



RWV 



S-B 

SCR 

SE 

SECT 

SEMICON 

SI 

SIL 

SL 

SPG 

SPL 

SST 

SR 

STL 

TA 

TD 

TGL 

THD 

TI 

TOL 

TRIM 

TWT 



VAR 

VDCW 

W 

W 

WIV 

WW 
W O 



= integrated circuit 
: vacuum, tube, neon 
bulb, photocell, etc 
voltage regulator 
cable 
socket 
crystal 



: reverse working 
voltage 



slow 'blow 

screw 

selenium 

section(s) 

semiconductor 

silicon 

silver 

slide 

spring 

special 

stainless steel 
split ring 
» steel 

s tantalum 
s time delay 
= toggle 
B thread 
= titanium 
a tolerance 
= trimmer 

a traveling wave tube 
a micro a 10'® 

a variable 
a dc working volts 

= with 
a watts 

= working inverse 
voltage 
= wirewound 
= without 0001-9700 



,r- - 



fii 
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Model 4275A 

6-10. DIRECT MAIL ORDER SYSTEM. 



c. A description of the part. 

d. A typical manufacturer of the part in a 
five-digit code. 

e. The manufacturer's number for the part. 

The total quantity for each part is given 
only once at the first appearance of the part 
number in the list. 

6-7. ORDERING INFORMATION. 

6-8. To order a part listed in the replace- 
able parts table, give the Hewlett-Paclard 
part number, indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. 

6-9. To order a part that is not listed in 
the replaceable parts table, state the full 
instrument model and serial number, the de- 
scription and function of the part, and the 
number of parts required. Address your order 
to the nearest Hewlett-Packard office. 



6 - 11 . 

supply 

system 



Within the USA, Hewlett-Packard can 
parts through a direct mail order 
. Advantages of using the system are: 



a. Direct ordering and shipment from the 
HP Parts Center in Mountain View, Cali- 
fornia. 



b. No maximum or minimum on any mail order 
(there is a minimum order amount for 
parts ordered through a local HP Office 
when the orders require billing and in- 
voicing). 



c. Prepaid transportation (there is a 
small handling change for each order). 

d. No invoices — to provide these advan- 
tages, a check or money order must 
accompany each order. 

6-12. Mail order forms and specific ordering 
information is available through your local 
HP Office. Addresses and phone numbers are 
located at the back of this manual. 



Table 6-2. Manufacturers Code Lists. 



MFP NU.. 


HAilUFACTUPEP NAME 


ADDRESS 




ZIP CODE 


A C0633 
00000 


AKriEBOLASET RIFA 

Any SATISFACrORV SUPPLIER 


BROMMA 


SE 




01131 


ALLEN-BRADLEV CO 


MILWAUKEE 


WI 


5 3204 


01395 


TE»AS inSTP INC SEMICOND CMPNT DIV 


DALLAS 


T> 


75333 


01938 


RCA CORP SOLID STATE DIV 


SOMERVILLE 


NJ 


08876 


03111 


SPECTROL ELECTRONICS COPP 


CITV OF IND 


CA 


91745 


03114 


FERROXCUBE CORP 


SAUGERTIES 


NY 


13477 


00888 


IDI PyPOFILM COPP 


WHIPPANV 


NJ 


07981 


04713 


MOTOPOLA SEMICONDUCTOR PRODUCTS 


PHOENIX 


AZ 


85062 


07363 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTAIN VIEW 


CA 


94042 


139E4 


SIEMENS CORP COMPONENTS GROUP 


SCOTTSDALE 


AZ 


85353 


18324 


SIGNETICS CORP 


SUNNYVALE 


CA 


94086 


19701 


NEPCO/ELECTRA CORP 


MINERAL WELLS 


TX 


76067 


2404b 


TPANSITRON ELECTRONIC CORP 


WAKEFIELD 


MA 


01880 


24355 


ANALOG DEVICES INC 


NORWOOD 


MA 


02063 


34546 


CORNING GLASS WORIS (BRADFORDI 


BRADFORD 


PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA 


CA 


95051 


27167 


CORNING GLASS WORIS (WILMINGTON) 


WILMINGTON 


NC 


38401 


28480 


HEWLETT-PADARO CO CORPORATE HQ 


PALO ALTO 


CA 


94304 


30983 


NEPCO/ELECTRA CORP 


SAN DIEGO 


CA 


93131 


33293 


INTERSIL INC 


CUPERTINO 


CA 


95014 


33997 


BOURNS INC TPIMPOT PPOD DIV 


RIVERSIDE 


CA 


93507 


34649 


INTEL CORP 


MOUNTAIN VIEW 


CA 


95051 


53763 


STETTNER-TRUSH INC 


CAZENOVIA 


NY 


1 3035 


56389 


SPRAGUE ELECTRIC CO 


NORTH ADAMS 


MA 


01347 


73136 


ELECTRO MOTIVE CORP SUB lEC 


WILLIMANTIC 


CT 


06336 


73138 


BECIHAN INSTRUMENTS INC HELIPOT DIV 


FULLERTON 


CA 


93634 


75915 


LITTELFUSE INC 


DES PLAINES 


IL 


60016 
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HP Part c Q 
Number o 



0StTS«I6501 

tuo«»ss 

«iao-i«8i 

Ot8««tOBI 

8t80<4790 

8t2t«818« 

8188«28SS 

8188«I8T7 

8I88«I889 

8188>S441 

0188«I8$S 

8i80«|881 

0169.20SS 

8169«285f 

8148-344> 

8i88«Z18T 

8U0*28SS 

8I48-3441 

8U0«344S 

8I21»0838 

81I1«84S3 

8m«0453 

81IU84S3 

8I1U818S 

8>*8>3248 

8l44*2Z4e 

8i48«SaS0 

8U8«2^el 

8148>8285 

8168-1877 

8168-1877 

8U8-28SS 

8I68-286S 

8I68-286S 

8U8-28SS 

8168-2859 

8168-2855 

8168-2859 

8168-1865 

8168-1863 

8168-1863 

8168-3443 

8168-3443 

8168-3443 

8168-2286 

8168-2387 

8168-3443 

8168-1883 

8168-1863 

8168-3443 

8168-2855 

8168-3443 

8168-1865 

8168-3443 

9168-1865 

8168-2264 

8168-2284 

8168-2855 

8168-3443 

8168-3443 

8168-2455 

8168-3443 

8168-2249 

8188-1863 

8168-1851 

8188-1851 

8168-2249 

8168-2284 

8168-2288 

8168-2158 

8168-2855 



Table 6-3. Replaceable Parts 



Description 



44N62 45818704 9 NULL 05758704 80. A88V 
4C 80440, 6L4NK 

844481704-4x0 ,01U4 768-283 108708 CER 
CAPACITOP-F»D 33uF +75-101 25VDC 
CAPACITOP-FHO 33uF +76-101 :57DC 

84448170R-4X0 1244 7-53 100V88 8CR 
844481704-V 74M4-854 9-3544 2887 48-M70 

844481704-4x0 .01U4 768-283 10870C 854 
CAPACETOP-FID 220uF +50-10* 16VDC 
CAPACIT0P-F1D 4.7uF 20* 1670C 

8444C1704-4XD ,IU4 788-283 58V08 8ER 
844481704-4X0 .81U4 768-283 108708 EER 

CAPACITOP-FID 33uF +75-10* 257DC 

8444C1704-4X0 ,01U4 768-203 198708 CER 

86448170R-4X0 .81U4 760-283 180708 8ER 

C444CIT0R-FX0 ,1U4 788-283 58708 CER 
86448170R-4X0 4744 7-93 38070C MIC* 

8*4481704-4x0 ,01U4 768-203 IOO7BC CER 
844481704-4x0 ,tU4 760-283 50708 CER 
8*4481704-4x0 ,1U4 768-283 98708 CER 
8*4*81704-7 7RMR-CER 5.5-1644 3507 
8*4*81704-7 74M4-*I4 1,3-5.044 2507 

8*4*81704-7 7RMR.4IR 1,3-5.044 2587 
8*4481704-7 7RMR.4IR 1.3-9.044 2507 
8*4481704-7 74MR-CE4 9-3544 2087 4C-M78 
8*4481704-4x0 0,344 7-, 2544 588708 CE4 

8*4*81704-4x0 0.344 7-. 2544 58870C CER 

8*4481704-4X0 5.144 7-, 2544 508708 CER 

C444C170R-4X0 1544 7-,2544 596708 CER 

C444C17OR.4X0 6244 7-53 39070C MIC* 

CAPACITOP-FUD 220uF +50-10* 167DC 
CAPAnTOP-FKD 220uF +50-10* 167DC 

C444CI70R-4XO .81U4 768-283 19870C CER 

C444CI704-4X0 ,01U4 766-283 19870C CER 

C444C1704-4X0 .81U4 766-283 10870C CER 

C444C170R-4X0 ,011)5 *68-283 168708 CER 

8*4*81704-4X0 ,01U4 *68-283 18670C CER 

8*4*81704-4X0 .81U4 *66-283 196708 CER 

8*4*81704-4X0 .81U4 *86-283 186708 CER 

CAPACITOP-FID 4.7uF 20* 1670C 

CAPACITOP-F»D 33uF +75-10* 257DC 
CAPACITOP-FliD 33uF +75-10* 25VDC 

0*4*81704-4x0 ,IU4 760-283 58788 CER 
8*4481704-4x0 ,iu4 789-283 50708 CER 
844481704-4x0 ,|U4 768-203 50708 CER 
8*4481704-4x0 33644 7-53 306708 M1C4 
844481704-4x0 4744 7-53 38970C MIC* 

8*4481704.4X0 .|U4 766-203 59708 854 

CAPACITOP-FID 33uF +75-10* 25VDC 
CAPACITOP-FID T3uF +75-10* 2S7DC 

8*4*81704-4x0 .)U4 768-203 S07DC CER 
8*4481704-4X0 .01U4 766-283 196708 CER 

844481704-4x0 ,iu4 768-263 5670C CER 
CAPACITOP-FID 4.7uF 20* IfiVDC 
8*4481704-4X0 ,tu4 780-283 50708 CER 
CAPACfTOR-FID H.luf 20* 167DC 

8*4481704-4X0 2644 7-53 5887DC CER 67-30 

8*4*81704-4x0 19844 7-53 388708 MIC* 
8*4*81704-4X0 ,0tu4 768-283 196708 CER 
8*4*81704-4X0 ,1U4 769-263 58708 CER 
8*4*81704-4x0 .11)4 768-283 50708 CER 
8*4*81704-4x0 ,01U4 768-283 190708 CER 

8*4*81704.4X0 ,iU4 769.293 59706 CER 
8*4*81704-4X0 8.744 7 -. 2544 58970C CER 

CAPACITOP-FIO 33uF +75-10* 257DC 

C*4*C170R, 4X0 too U4 167 M 
8*4*81704, 4X0 160 U4 167 M 

8*4*81704-4x0 8.744 7-. 2544 50870C CER 
8*4*81704-4x0 16844 7-53 309708 HlC* 
844*81704-4x0 33044 7-93 30870C MIC* 
8*4*81704-4x0 3344 7-53 S0070C MIC* 
8*4*81704-4x0 ,01U4 786-283 1697DC CER 



Mfr Part Number 



0a279«i66$0l 

0S27IW6S01 

0I*0«209S 

oiao*ios3 

0I60»4790 

30«)|a 9/3Mr N690 

0U0-20SS 

Oieo«t077 

Ot80»10B9 

0ta0*3443 

OtaO»209S 

0t80*t083 

0U0»8099 

0U0»2099 

0U0«)««3 

0l60«2)07 

0180«2059 

0U0-S443 

0U0«S44) 

304324 5«9/l8FP NPO 
1«7»030S»IOS 

t87«0303«t09 
I87*0303*t09 
304324 9/35PP N6S0 
0180*2248 
0160»2248 



OMiSE620JOSeONVlCP 

0180«1077 

0180»1077 

0U0-205S 

0160»2059 

0140-20S5 

0160-2095 

0160-2099 

OUO-2059 

0U0-20S9 

OU0*1089 

OUO»1083 

0180*1083 

0160*3443 

0160*3443 

0160*3443 

0160*2208 

0160*2107 

0160*3443 

0180*1083 

0180*1083 

0160*3443 

0160*2099 

0160*3443 

0180*1089 

0160*3443 

0180-1089 

0160*2264 

0160*2204 

0160*2099 

0160*3443 

0160*3443 

0160*2099 

0160*3443 

0160*2249 

0180*1083 

0180*1091 

0180*1091 

0160*2249 

0160*2204 

0160*2208 

0160*2190 

0160*2099 



See introduction to this section for ordering information 
’•'Indicates factor^' selected value 
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Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


• fCTl 


eus«io5i 


9 




c«p*ciT04-pxa .oiur -8o-2ot loovoc cer 


28480 


0160«20S5 


•1*71 


0U»«I0Sf 


9 




e*9«etTOR-r«o .oiur 780-204 loovoc cer 


2B480 


0160-2058 


mct] 


oiao«ioss 


8 




CAPACITOP-FKO 4,7uF 20% I 6 VO 1 


2B480 


0160-1085 


*ICT« 


oiso>oas9 


a 


1 


CAPAClTOR^^fXO 3*147 ♦••2S47 SOOVOC C£fl 


26480 


01SO-00S9 


tfcrs 


0U0>S*4S 


1 




C*R«CITOR-F«a .lUr 780-204 SOVBC CER 


28460 


0160-3443 


»ier» 


ai8o>iaas 


a 




CAPACITOP-F^O 4,7uF 20% 16VDC 


26460 


0160-1065 


•icrr 


otao>iaas 


s 




CAPACITOP-FXD 4.7uF 20% 16V0C 


26460 


0160-1065 




9IAV1441 






C«R*ClTOR-rxO , 1 UR 78d>204 SOVOC CER 


26460 


0t60*5443 


MCM 


oia««iaas 


8 




CAPACITOR-FXD 4.7uF 20* 16VDC 


28480 


0180-1088 


t|C«o 


0it9*fl44 


8 


1 


e*R4CtT0R-FX0 lift 7-84 800VOC CER 07-10 


26460 


0160-2260 


tieti 


014««S44J 






e«R*ClT0R-RX0 ,1UR 780-204 80VDC CER 


26460 


0160-3443 


ticti 


0U8«ia4* 


1 




e*R*ClT0R-R4l> 4.7R7 7-.28PF 500V0C CB» 


28480 


0160-2244 


tteii 


0I40«S44| 


1 




C*R*eiTOR-RXO .lUR 780-201 SOVOC CER 


28480 


01*0-1441 


MCtS 


euo«ii4t 


s 




C4P4CIT0R-R40 4.797 7-.28R7 800VDC CER 


28480 


0160*3269 


t|C«l 


oi4t>tass 


9 




C474CITOR-7XD .01U7 7B0«20l lOOVDC CER 


28480 


0160-20B8 


•teat 


ot4o«{ass 


9 




C4R4CIT0R-7X0 .01U7 780-204 lOOVDC CER 


28480 


0160-2018 


aicar 


9i49>aoaa 


9 




e*7*ClTOR-7XO ,01U7 700-204 lOOVBC CER 


26460 


0160-3055 




ot*o>29aa 


9 




C*R4ClT0R-rX0 .01U7 780-204 lOOVDC CER 


26460 


0160-2088 


*«eat 


0U0»809S 


9 




e*P*ClTOR-rXO ,0IU7 780-204 lOOVDC CER 


26400 


0160-3095 


MCao 


oi*o«a9as 


9 




C«R*etT0R-7XD .01U7 780-204 lOOVDC CER 


26460 


0160-2088 


«te*i 


ot*e«2aas 


9 




C«P*CIT0R-rX0 .01U7 700-204 lOOVDC CER 


28480 


0160-2088 


• iC*l 


9it4«aaas 


9 




CAPACXToavfve «oiuf ♦ao«2ox ioovdc ccr 


26460 


0160-3055 


aict] 


0t49«t9$a 


9 




CAP4CITOR-7XO .01U7 780-204 lOOVDC CER 


28480 


0160-2088 


aic*a 


OUO'IOSf 


9 




CAP4CIT0R-7X0 .OIUP 780-204 lOOVDC CER 


26480 


0160-3055 


ticas 


otto«ioaa 


9 




C«P4C1TOR-P40 .OIUP 780-204 lOOVDC CER 


28480 


0160-2088 


*109* 


4i*o«24aa 


9 




CPPPCITOR-Pxo .OIUP 700-204 lOOVOC CER 


28400 


0160-3055 


*lC9t 


014»«24Sa 






e*P«C|TOR-PXO .OIUP 780-204 lOOVOC CER 


28480 


0160-2058 


*iC9a 


oi*»«aoss 


9 




C4P4CITOR-PX0 .OIUP 700-204 lOOVDC CER 


20480 


0160-3055 


*|C*9 


oi*o>zasi 


9 




C»P*CIT0R-PXD .oiuP 780-204 lOOVOC C2R 


28480 


0160-208$ 


*|C|00 


0140*80iS 


9 




CPPACITOR-PXO .OIUP 700-204 lOOVOC CER 


26460 


0160-3095 




ouft>2oaa 






e*P4CIT0R-Px0 .OIUP 780-204 lOOVOC CER 


28480 


0160-2088 


AIC102 


oi*o«ieaa 






CAPACITOP-FXD 4.7uF 20% 16VDC 


28460 


0160-1065 


*|C10J 


Otao*10T7 






CAPACITOP-FID 220uF +50-10% 16VDC 


26460 


0160-1077 


• lCt«4 ->1402 


0180-1077 


8 




CAPACITOR-FXD 220uF +50-10% 16VDC 


26460 


0160-1077 


*lCt«S 


0180-1088 


8 




CAPACITOP-FXD 4-7uF 20% IbVDC 


28480 


0180-1088 


MJfO* 


0180-1088 


s 




CAPACITDR-FUD 4- 7uF 20% IbVDC 


26480 


0160-1065 


»iei»7 


0180-1088 


9 




CAPACnOP-FXD 4.7uF 20% 16V0C 


26460 


0160-1065 


•|C|9« 


OlSOoitOSS 


S 




CAPACITOR-FUD 4. 7uF 20% 16VDC 


26460 


0160-1065 


«|C|09 


0180-1088 


9 




CAPACITOR-FXD 4- 7uF 20% 16VDC 


28480 


0160-1065 


*lCtlD 


0100-2188 


1 




C*P*CIT0R-PX0 8.2PP 7-.25RP SOOVDC CER 


28480 


0160-3355 




0I6O-S44S 


1 




C«R*CITOR.PxO .lUP 780-20% 80VDC CER 


28480 


OUO-3443 


-.JlClx* 


O|84»1O04 


4 


s 


CAPACITOP-FKD 33uF +50-30% 16VDC 


20480 


0160-1066 


MCfjO 


016^-2208 


9 


2 


C*P*CtTOR-PXD 9|PP 7-84 lOOVDC MIC* 0770 


26460 


0160-2201 




1901-0040 


1 


76 


OIOOE-SnITCHINC lOV soma 2NS 00-)S 


26460 


1901-0040 


*|C*2 


1001-0040 


1 




OlOOE-SwlTCHlNe lOV 80 MA 2N8 00-18 


26460 


1901-0040 




l«02*S14f 


9 


S 


OIOOE-XNR 4.09V 84 00-7 P0-.4N TC-7.0874 


26460 


1402-1144 


*|C*« 


1902-1149 


9 




0I002-2NR 9.09V 84 00-7 PD4.4N TC-7.0S7I 


26460 


1902-1149 


*|CM 


1901-0011 


2 


10 


OlOOC-eEN PRP laov 200MA 00-7 


26460 


1401-0011 


*ica* 


1901-0011 


2 




OIOOE-GEN PRP 180V 200MA DO-7 


26480 


1901-0033 


»ie»T 


1901-0011 


2 




OIOOE-eCN PRP 180V 200MA 00-7 


28460 


1901-0033 


*|Cr« 


1901-0011 


2 




OIOOE-GEN PRP 180V 200MA 00-7 


26460 


1901-0033 


*lC49 


1901-0011 


2 




OIOOE-GCN PRP 180V 200M* 00-7 


28480 


1901-0033 


*fCl(io 


1901-0011 


2 




OtOOC-GEN PRP 180V 200M* DO-T 


28480 


1401-0011 




1901*0028 






OIOOE-GEN PRP loOV 200M* 00-7 


28480 


1401-0028 


*ic*ta 


1901-0028 






OIOOE-GEN PRP toOV 200MA DO-7 


26460 


1901-0025 


*lC»il 


1901-0028 






OIOOE-GEN PRP looV 200M* 00-7 


28480 


1901-0025 


*it»i« 


1901-0028 






OIOOE-GEN PRP loov 200MA 00-7 


28400 


1901-0028 


*lCR(f 


1901-0028 






OIOOE-GEN PNP loov 200MA 00-7 


2B4B0 


1401-0025 




1901-0029 


M 




DIOOE-PNP RECT 600V 780M* 00-24 


26460 


1901-0029 


! cS!! 


1901-0029 


1 V 




OIODE-PWR RECT 600V 780MA 00-29 


26460 


1901-0029 


AfCKte 


1901-0029 


f V 




01002-RnR RECT 600V 780MA 00-29 


26460 


1901-0029 




1901-0029 


[fl 




OlOOE-PwR RECT 600V 780MA 00-29 


26480 


1901-0029 


AiCKjg 


1901-0011 


9 




OIOOE-GEN PRP leov 200 MA 00-7 


28460 


1401-0011 




1901-0011 


n 




OlOOE-GEN PRP tOOV EOOMA 00.7 


26460 


1401-0011 




1901-0040 


11 




OIOOE-SNITCHING lOV soma 2NS 00-18 


26460 


1401-0040 




1902-0049 






OIOOE-ZNR *.l4v 84 00-7 PP-.4W TC-7.0224 


26460 


1902-0049 


t|C*|« 


1901-00*0 


!■ 




OlOOE-SWlrCHING lOV SOMA 2N8 00-18 


26460 


1401-0040 




1902-0049 


9 




OIOOE-2NR 6.19V 84 00-7 P0-.4W TC-7.0224 


26460 


1902-0049 




1902-0049 


2 




OIOOE.ZNP 6.19V 84 00.7 P0-.4W TC«f.0224 


26460 


1902-0049 




190<«St49 


9 




OIODE.ZNR 4.04V 84 00.7 PD-.4W TC-7.0874 


26460 


1902-3149 




1901-0028 






OIOOE-GEN PRP loov 200MA 00-7 


28480 


1901-0025 


*icatt 


1902-1082 






OIOOE-ZNR 4.64V 84 00-7 PDi.On TO. .0214 


26460 


1902-3062 


aiCrso 


1902-0049 


9 




OIOOE-zNr 6.14V 54 00-7 P0-.4R tC-7,0224 


26460 


1402-0049 


AfCaii 


1901-0040 


1 


1 


DIODE-SWITCHING 30V SOMA 2N8 00-35 


20460 


1901-0040 



See introduction to this section tor ordering information 
6-4 ^Indicates factory selected value 











odel 4275A 



Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (Cont'd). 








HP Part 
Number 



0490-0234 

0490-0234 

0490-0240 

0490-0240 

«4«o>oas« 

4««0>0I14 

g4f0«0t3« 

04«4>oaS4 

«440>0ll4 

44«0«4IS4 

044««0tS4 

044«>0t40 

444«.0I4« 

«44«>0{4S 

*t7»>40<* 

4tTt>00a« 

4t40>«ai4 

*i4o*oaio 

«t4g>oai4 

♦t40»«IIT 

4140»»1T* 

♦140-01T4 

i85I-44ta 

18S4«0I}0 

i8«4-«4*a 

iSSS>0«81 

is«i.o«a« 

1SS4.0S4S 

1SS4»014S 

lSa4>00Tt 

lSS4>OOTt 

US4>0«T1 

iaa4»«0Ti 

IS94<-oort 

iaS4>00Tl 

l8t4>04Ti 

i8S4>oori 

I8S4>814S 

185S-0125 

i8S}»ooao 

i854>«01« 

I8S4«014S 

I8S4.04TT 

>8S|«0087 

18811.0042 

1884.0042 
I8S4>0042 

1884.0071 

1884.0071 

1884.0071 

1884.0042 

1084.0042 

1880.0002 

1884.0042 
1884.0042 
1884.0042 
188840281 

1884.0071 

1881.0020 

1881«0020 

1884.0071 

1884.0071 

1884«007i 

1814«004t 

1880.0002 

1884.0042 

2l00«2480 

2100>2821 

2100>2812 

0808.3444 

0848.0082 

0787.0418 

0787.0438 

0787.0280 

0848«3430 

0787.0410 



D Qty 



Description 




PEL«y-REED 

RELfly-REED 

4E1.4Y, 4(20 
4(L8Vi 41(0 
4(L«y, 4((0 

4(L«Y, 4K0 
4(1.«Y, RKO 
4IL*Y( 4((0 
4(UY, 48(0 . 

4(t*Y« 4(80 

4IL«Y> 4880 

RELfly-PEEO 

BELAy-REEO 

RELAy-REEO 

C048.84I810INC 8840 
C048.8HI810ING 8(*D 

COIL.MLO lOOUM 88 0450 .1880X.S78I.0-N0M 
C0IL«4L0 loOUM 88 Q^SO . 18808. imC.NOM 
COU.MLD lOOUN 88 0480 ,18808.179LG.N0M 

COIL.MLD IMN 88 0480 .1408.44LS.N0M 
eOIL.MtO 22UH 108 0478 .18808.178LC.N0M 
COIL.YLO 22UH 108 0478 .18808.3781,0.404 

744N818704 4N4 81 70.72 404200MW FTvlOHZ 
TRANSISTOR NPN 5l PD=350mW FT=4.5GHz 

7444818704 NPN 81 P04200MM PTaOOONHZ 
744N8IS70R J«FC7 N»CH4N O.MOOE 81 
744NSI8704 PNP 81 POpIOOMM PT4180MH2 

744N818704 NPN 2N8174 81 70.72 P04200MN 
744N818T04 NPN 2N8174 81 70.72 P04200MH 
744NS18704 NPN 81 POpIOOMN r7a200)*HZ 
744N818T0R NPN 81 POpJOONM F74200NHI 
744N81870R NPN 81 PD4308MN F74200HHZ 

744N81ST0R NPN 81 P04300NN FTpZOONHZ 
744N81870R NPN 81 P04JOONN F7«200NHZ 
74AN818TDR NPN 8! PD4S00NM FTbZOOMHZ 
744N8I870R NPN 81 PDrSOONN F7a200MHZ 
7R4NSI870R NPN 81 POPiesMN FTsZOOMHZ 

7R4N8I8TOR NPN ZN8174 81 70.72 PD4200MN 
TRANSISTOR DUAL-FET N-CHANNEL YDmai=30Y 

TRANSISTOR PNP 81 P04300MM FT4180NHZ 
TRANSISTOR NPN 81 70.18 P04S80MH 
transistor NPN 2N8174 81 70*72 PD4200MW 

transistor NPN 2N2222A 81 T0.|8 PDaSOOMW 
TRANSISTOR PNP 2N3281 St 70*18 POP380MN 
TRANSISTOR NPN 8! POazooMN FTpsooNHZ 
transistor NPN SI P04200NW FT4800NNZ 
transistor NPN 8l P04200MM FT*A00MNZ 

transistor NPN 81 POpjooMH FT4200NHZ 
TRANSISTOR NPN S! PDsSOOHN FTaZOONHZ 
TRANSISTOR NPN SI POaSOOMN FTaZOONHZ 
transistor NPN St POaZOOMa FTaSOONHZ 
transistor NPN 81 POaZooMN FTaOOONHZ 

transistor NPN 8t POazooHN FTaAOONHZ 
transistor NPN 81 POaSooMM FT4600NNZ 
transistor NPN 81 POa200NN FTaOOONHZ 
TRANSISTOR NPN 8l POaZOONM FTaOOONHZ 

TRANSISTOR HOS-FET PCNlOOmW ID=lRniA 

transistor NPN 81 POajooNN FTaZOONHZ 
transistor PNP 81 POaSOONN FTatSONHZ 
transistor PNP 81 P0B30OMN FTatSONHZ 
transistor NPN $1 POaloONR FTaZOONHZ 
TRANSISTOR NPN $1 PObIooNr FTaZOONHZ 

TRANSISTOR NPN St POalooMM FTaZOONHZ 
TRANSISTOR NPN 81 POOZOONN FTaOOONHZ 
TRANSISTOR NPN 81 PDaSOoNN FTaOOONHZ 
transistor NPN 81 POaZOOMN FTaOOONHZ 

RESISTOR. TRNR SK 108 C 8I0E«A0J l.TRN 
RESISTOR. TRNR 2K 108 C SIDE.AOJ l.TRN 
RESISTOR. TRNR too 108 C SIDEaAOJ l.TRN 
RESISTOR no 18 ,1Z8W F TCaOt.lOO 
RESISTOR 404 18 ,128 m F TCaOt.lOO 

RESISTOR Sll 18 .IZSH F TCao*.|O0 
RESISTOR 8. UK u .|Z8N F TCaOT.lOO 
RESISTOR IK 18 .I28N F TCaOt.lOO 
RESISTOR 21. 8 18 .IZSH F TCaOt.lOO 
resistor 301 18 .IZSH F TCaOt.lOO 



See introduction to this section for ordering information 
♦[ndicates factor^' selected value 





Mfr Part Number 




0440*02S4 

0440.0214 

0440.0214 

0440.0214 
0440.02S4 

0490.0214 
0440.0240 
0440.0240 
0440.0240 

4170.0024 

4170.0024 

4140.0210 

4140*0210 

4140.0210 

4140.0137 
4140*01 T4 
4140.0174 

1893*0018 
1884.01 SO 
1884*0042 
2NS248 
1883.0020 

2N81T4 
2NSI 74 
1884*0071 
1884*0071 
1884.0071 

1884*0071 

1884.0071 

1884.0071 

1884.0071 

1884.0071 



1883*0020 

1884*0014 

2N8174 

2N2222A 

ZNS281 

1884*0042 

1884*0042 

1884*0042 

1884*0071 

1884*0071 

1884*0071 

1884*0042 

1884*0042 

1884*0042 

1884*0042 

1884*0042 

1684*0042 

1888*0161 

1884*0071 

1883*0020 

1883*0020 

1884*0071 

1884*0071 

1884.0071 

1884*0042 

1694*0042 

1884*0042 

ET80X80Z 

ET808202 

ETSOKiel 

C4.IF8.T0.316R.F 

C4.1/8.T0.4640.F 

C4. 1/8. 70.81 IR.F 
C4.1/S.t0.81lS*F 
C4. 1/8.70. tOOl.F 
PNE8S.1/8.T0.21RS.F 
C4.1/8.T0.301R.F 

















Section VI 
Table 6-3 



Model 427s 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


D Qty 


Description 


Mfr 

Code 


M»n 

»i;ii 

J|B|1 

BiBta 




08*l«l0Sf 

07I7.09I8 

08*1.1021 

080S.222S 

0*ei«470S 


17 

10 

14 

41 


RE1I870R lOK It .2SN FC TC.400/.700 
REltSrOR 111 It .I2SN F TC.0..100 
RESI8T0R IK St .2SK FC TC4.400/FO00 
RE8I8T0R 2.2K St .2SN FC 7C4.400/.700 
RE81870R 47 St .2SN FC TC..40O/4S00 


OlUl 

24140 

01121 

01121 

01121 


Bt*|B 

BlBia 

M*«» 

BlBII 




07S7.I094 

0890.128I 

98*1.|4|S 

08*S«100S 

07*7.0*01 


1 

1 

1 * 

14 

1 * 


RE81870R 1.47K It ,I*SK F rCOF.lOO 
REStOrOR 40.2 It .1**8 F TCOo.lOO 
RE8I8TOR too St ,218 FC TC..4O0/tS00 
RE8I8T0R 10 St ,2S8 FC 7C*.40O/*S00 
RE8I870R 100 It .I2S8 F TC.OF.lOA 


24S46 

24S46 

01121 

Olllt 

24S46 


JlMl 

«|Bia 

B|Btl 

BiRia 




0881.4701 

0881.470* 

0717.0417 

07*7.0401 

0881.101* 


1 


RE8I870R 47 St ,218 FC TC.404/.SOO 
RE8I170R 47 SI .218 FC TCr. 40O/*S00 
RE8I870R SOI It ,1218 F rC*0f.|0O 
RESI870R 100 It ,12*8 F rC*0F.|00 
resistor 100 St ,218 FC TC..4OO/.SO0 


01121 

01121 

24140 

24140 

01121 


BlJIT 

B|B|a 

Bljlf 

Bljlo 

B|*ll 




0881.IO0* 
tl 00.1812 
I100.1144 
2100.2411 
2104.2**1 


1 

1 


RE8I8T0R 10 St ,2*8 FC TC*.400 /fS40 
RE8I8T0R.7RMR {qK lot C OIOS.IOJ l.TRN 
RESISTOR.TRMR 20 201 C 8I0E.4DJ |.TR8 
RESISTOR.TRMR I or c otoe.toj l.TRN 

RE8I8T0R.7RMR 21 lOt C 8IDE.4DJ l.TRN 


0II2I 

10983 

10981 

10981 

109S3 


MJii 

M*IS 

*1«I9 

MJIS 

BlRlt 




0717.041* 

08*8.2118 

9717.01*4 

08*1.211* 

98*8.1*41 


t 

t 

1 

1 


RESISTOR 1.1 |K It ,12*8 F TC>0T.|00 

4.14 1/8 

RESISTOR 81,1 IR ,|2Sm F TC«Ot. 10O 
RESISTOR 450 .It .I25W 

RESISTOR III IR ,|2SK F TC*Ot.lOO 


24S46 

24146 

2S4S0 

24146 


BtBsf 

i«|R18 

*|B|» 

tiBai 




08**.|11* 

07*7.0*80 1 

0808.2140 4 

0881.100* 9 

oosi;ioit 


1 

1 

X 


RESISTOR 10.5k .11 .IZ5H 

RESISTOR IK It ,I21M F TCtOt.lOO 
RESISTOR 451 .It .I25H 

RESISTOR *0 It ,218 FC TC8.404/fSO0 
RESISTOR lOK St .288 FC TC..400/»T00 


28480 

24146 

2S480 

01121 

01121 


MB42 

BtBa* 




0881.4721 1 

0081.4721 1 

0081.4721 1 

OOBl-tOll 
00*1.1011 


11 


resistor 4,7K sr .Hr FC TCr.400/f 700 
RESISTOR 4.7K St .118 FC TCr. 400/9700 
RESISTOR S.TK SR ,218 FC TC..400/9700 
RESISTOR lOK St ,218 FC TC4.400/T700 
RESISTOR lOK St .288 FC TC*.400/t708 


01121 

01121 

01121 

01121 

01121 


MB4T 

B|B4B 

*|R|r 

AtBSt 


A 


0081.47*1 2 
0717.044* 9 
0717.0*80 1 
0717.0401 0 
0717.0*01 0 


If 

it 


RESISTOR 4.7k St .288 FC TC4.400/F700 
RESISTOR loK IR .J2S8 F TCOflOO 
RESISTOR IK It .1288 F TC.09.IO0 
RESISTOR 100 It .1218 F TC.09.100 
RESISTOR lOOK It ,1218 F TC09.100 


0 U2t 

24S06 

20506 

20506 

20506 


MS’* 

!•!** 

}■!** 

MMl 

AlBlt 




0717.0442 9 
00*101121 0 
0***.11S1 t 
00*8.0484 9 
0717.042* 1 


10 

II 

II 

1 


RESISTOR lOK It .1218 F TC09.100 
!f«;70R I.IK It .218 FC TC.400/9700 
** •*“*' ' 10*09.100 
RESISTOR 2.I1K |R .1288 F TC.09.100 
RESISTOR 1.02K It .1288 F TC.09.|00 


24146 

01121 

24146 

24146 

24140 


JlJJf 

*|J*B 

MMt 

Bt*a« 

M*ai 




0048.00*1 8 
00*8.0481 8 
0717.04*8 7 
*100.17*0 * 
0081.101* 1 


4 

1 

t 


RESISTOR 1.40K rr .|2S8 F TC.09.100 
WJIJTOR 1.90K It .1288 F TC09.100 
RESISTOR SI. IK |t .1218 F TC.09.I00 
RESISTOR.TRMR 100 lOt C T0F.40J l.TRN 
RESISTOR lOK St .218 FC TC..400/9TOO 


24146 

24146 

24846 

7II1S 

01121 


JljM 

A|Bai 

MJBB 

«|Bas 




00*3.470* 8 
07*7.041* * 
0083.4721 2 
0717.0140 2 
0717.0140 2 


1 

7 


** •*»*• tc.400/9100 

RESISTOR 01* IR .1218 F TC.09.100 
JEJifTOR *.7K St .218 FC TC..400/9700 
RESISTOR 10 II .1218 F TC09.I00 
RESISTOR IS It .1218 F TCO9.IOO 


01121 

24140 

01121 

24140 

24140 


BIBtF 

«|B8B 

*1*8* 

M*T» 

*1871 




0081.2*01 4 
0717.0280 1 
0717.0*74 0 
0081.2*21 1 
07*7.0140 2 


22 

10 


RESISTOR 12 St .218 FC TC..400/9SOO 
RESISTOR IK It .I2S8 F TCa09.|00 
RESISTOR I.IOK IR ,1218 F TC.09>100 
RESISTOR 2.SK St ,218 FC TC.. 400/9700 
RESISTOR 10 It .1218 F TC.09.100 


01121 

24546 

24146 

01121 

24146 


*f*T2 




0081.4701 a 
97*7.0410 7 
07*7.0*80 1 
07*7.0140 2 
07*7.0*10 7 




RESISTOR *7 SI ,218 FC TC*.400/9SOO 
RESISTOR su it .1218 F TC.O9.IOO 
•»**'* ^ Tc.o9.ioo 
RESISTOR 10 It .1218 F TC.09.I90 
RESISTOR 111 It .1298 F TCO9.IOO 


01121 

24146 

24140 

24140 

24146 


•is: 

*1*79 

*1**0 

*iR*l 




07*7.0*00 1 
0**8.1449 1 
0081.47*1 2 
0001.2201 9 
0048.1444 1 




RESISTOR IK It .1*18 F TC.09.IOO 
RESISTOR 110 It ,1*18 F TC.09-100 
RESISTOR 4.7K St .218 FC TC.400/9700 
RESISTOR 22 It .288 FC TC.400/9100 
RESISTOR 110 It .1288 F TC.09.100 


24846 

24546 

01121 

01121 

24146 


*|B*2 

*|*BS 

*|B*4 

*|B*S 

*1**6 




4717.02*0 1 
0081.4701 8 
0717.0401 2 
0**8.0084 9 
0081.101* 1 


4 


RESISTOR IK It .1218 F TC.09.100 
RESISTOR 47 St .*58 FC TC..400/9SOO 
RESISTOR 121 It ,|2S8 F TC09.IOO 
RESISTOR 2.I8K js .12*8 F TC09-IOO 
RESISTOR lOK St ,218 FC TC.400/9700 


24546 

01121 

24546 

24546 

01121 




Mfr Part Number 



CSIOIS 

C4.|/S.T0>fllR.r 

CBlOIS 

CB2IIB 

CB470S 

C«.l/B.To-t4Tl.r 

e«.l/8«T0-40tB«F 

CBiOIS 

CBtOOS 

c«»i/«.TO«iot*r 

eB4TBS 

CB4T0S 

Cu.i/B.T0>»4IR.P 

CB.l/B.TO-lOJ.P 

CBlOlS 

CBlOOS 

ETlOBlOl 

[TS0R206 

ETSOKBOt 

ETSOXI02 

C4.i/8«To-im«r 

C4.1/B.T«>f IRI.P 

0698«n]8 

C4.1/B.T0>itSR>R 

069B«J}1« 

C4.t/8«T0al00Ur 

0998-I140 

CBS69S 

CBIOIS 

CB47ES 

CB47ES 

CB472S 

CBlOlS 

CBtoSS 

CB472S 

C4>|/a«T0«100E«P 

C4.i/a.To«ioot>R 

C4«l/a«70>10t»P 

C4>l/B.TO«100S>r 

C4.|/a>TO>100l-R 

CBSS2S 

C4.1/8>T0«464t-R 

C4.i/s.ro«2tsi>p 

C4-1/8-I0-1421-P 

C4.|/a.T0.196t«R 

C9«t/8.r0>|961-R 

C4.|/a.70.fll2-R 

B2RRSOO 

CBtOJS 

CB470S 

C4»1/8«T0«619R.F 

CB472S 

e4«i/a>7o«toRo>p 

C4.i/a.To>ioRo>p 

ca220s 

C9«i/a«ro<iooi«R 

c4.i/a>ro<iii6i-p 

CB222I 

c9«t/a>ro«ioRO»R 

CB470t 

C4>i/a.ro<fiiR«p 

C0>l/B>70>i00t«p 

C4.1/a«TO«tOBO>P 

CO.l/S.T0«SllR«P 

04.1/8. TO«tOOI>F 
C4.I/8.T0.119R.F 



pIOOI.F 

■121R.F 

•21S1.F 
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Table 6-3. Replaceable Parts (Cont'd). 



deference 

designation 



||rs« 

I MS 
|Mk 

I'USMO 

Imxis) 

I'AJStOS' 

r»(Rn» 

I. Msn« 

M*tU 

AlRIlZ 

t|SU« 

•t*us 

tl*IM 

U«itT 

MSl|S 

4|«U« 

S|*UI 

*1»W* 

tlRlIS 

*|«U« 

tliiss 

ttRII* 

t|*t|S 

tlRIlO 

M*tU 

•|S|I4 

«|R|SS 

•ISIS* 

•ISIST 

•ISIS* 

MStl* 

•|S|«0 

•isiai 

•|S|42 

•|S|4S 

•|S|44 

•|S|4S 

•1*14* 

4IS14T 

•|*l«« 

•|S||« 

•|S|S* 

•ISISI 

•|S1*0 

• ITI 

• ITS 

• ITS 

• lT4 

• lUI 

• lUI 

«1WZ 



HP Part 
Number 



Qty 



0*«S>I0SS 

0*tS-22(lS 

o*as-*los 

0*SS>I0SS 

•*as»zios 

•TfT'oiao 

071T.#tT* 

o*as«ttss 

oaaswias 

aTST«42ao 

a»5T»08Ta 

a*as«a8<s 

at4*«oasa 

0757-0418 

*7*7.1044 

07*7.**74 

oaas.zios 

«*aa.s444 

«7*7.oia* 

oaas.47** 

0*4S.S444 

07S7.0<a0 

**as.4Tos 

oaas.ioss 

04SS.47aS 

o*as.47zs 

saas.ssss 

0k*S.22Z* 

0 *as. 222 S 

4*as.2205 

«*as>i*is 

otas.ioss 

o*as.ioss 

***S>102S 

4*as.|02S 

0**S>102S 

06BS.04TS 

«*as.472S 

o*as«i02S 

o«as.|o*s 

o*as.i«as 

o*as.io2S 

0*BS.102S 

**as.io2f 

o*as*047S 

0**S.472S 

»*as.ioss 

0*as>2225 

o*as>ss2S 

0**S.222S 

«*as>22«S 

07S7.04I* 

07ST.42S0 

0717.4274 

0717.0280 

o*ai.22oi 

0*40.S«44 

0717.0200 

0**1.4701 

0*4a.l2*S 

*717.0*1* 

4717.02*0 

0717.02*0 

0117.0274 

0*4*.S444 

0*4B.SI1S 

4100.0*77 

4100.0*7* 

*1*0.0*74 

4|0*.0*2S 

5000-3069 

1*20. 020S 



04Z75-61610 



Description 



ReStOTOS lOK is .214 fC TC».400/*700 
seaiSToB 22 1* .214 rc tcb.4oo/*ioo 
RISISTOR 22 1* .214 RC TC«.40*/»100 
SeOISTOR lOK 1* .214 rc TCb- 40*/»700 
SCaiSTOR 22 1* .214 rc TCb.400/*SO0 

St*I*T0P IK I* .1214 r TCbO+.IOO 
SeaiOTOR S. 16 K I* .121" f TCOt-lOO 
SHIOTOR 2.2K 1* .214 
SC8UT0R 22 IS .21* SC TC*.*00/7500 
RE8I*T0R IK It .1214 R TCB04.100 

se8|8T0B S.14K |S ,1214 R Te«o7.100 
R8818T0R 2,2K 1* ,214 RC TC4-400/*700 
RE818T0R 2.11K I* ,1214 7 7C«*t.lOO 
PE5I5T0R 619 It 1Z5M F TC-Ot-lOO 
SE8I8T0R I.47K iS .121" R TC4*t.|00 

RI8I8T0R S.l*K U .121* R 
RESISTOR 22 IS .214 RC TC*»*0*/7100 
RESISTOR 11* I* .1*1" R TCBOt-lOO 
RESISTOR IK It ,1*14 R TC*0*.10* 
RESISTOR 47 St .214 RC TC*.400/*10*- 

rEOISTOR 11* I* .1*14 R TC407.I00 
RESISTOR IK I* .1*14 R TC407.IOO 
RESISTOR 47 1* .214 RC TC*.40*/*100 
RESISTOR lOK 1* .214 RC TC*.**0/*700 
RESISTOR 4.7K Is .214 RC TC4.400/f700 

RESISTOR 4.TK It ,214 RC Tt4.400/*r00 
RESISTOR IIK 1* .214 RC TCb-R**/**;* 
RESISTOR 2.2K It .214 RC TC*-*00/+700 
RESISTOR 2.2K IS .214 RC TC«-;[»I>R*700 
resistor 22 1* .214 RC TC4.«00/*100 

RESISTOR lOK St .214 RC tCb. 400/7700 
RESISTOR lOK It .214 RC TC4.400/7TOO 
RESISTOR lOK St ,214 RC 7C4.«00/*700 
RESISTOR IK St .214 RC TC«.400/**00 
RESISTOR IK 11 .214 RC TC4.40*/7*00 

RESISTOR IK St .214 RC TC4-R«0/+*»1> 
RESISTOR 4.7 St .214 RC TC«.400/»SOO 
RESISTOR 4.7K 1* .214 RC TC^-ROO/tTOO 
RESISTOR IK 1* .214 RC TCi .ROO/**** 
RESISTOR IK It .214 RC TC*.«00/**00 

RESISTOR IK It ,214 RC TC*.400/**00 
RESISTOR IK St .214 RC TC*.400/7*00 
RESISTOR IK St .214 RC TC*.40*/**00 
RESISTOR IK St .2*4 RC TC«-40*/*fc*0 
RESISTOR 4.7 St .214 
RESISTOR 4.7K It .214 RC TC4.400/4700 

RESISTOR lOK St ,214 RC TC4.400/+700 
RESISTOR *,2K It .214 RC TC»-400/*700 
RESISTOR l.SK St .214 RC TC4-400/*700 
RISISTOR 2.2K St .214 RC TC*-400 /t 700 
RESISTOR 22 It .214 RC TC*.400/*100 

RESISTOR 111 11, .1*14 R TC407-100 
RESISTOR IK It .1*54 2 
RESISTOR J.1*K It .1214 R TCB04.100 
RESISTOR IK It .1214 R TC40+-104 
RESISTOR 22 It .214 RC Te*-400/*500 

RESISTOR II* It .1214 R TCBOflOO 
RESISTOR IK It ,1214 R TC»07«100 
RESISTOR 47 It .214 RC TCb» 400/«SOO 
RESISTOR 11. IK It .1214 R RC****100 
RESISTOR 111 It .1*14 R TC407-100 

RESISTOR IK It ,1214 R TC*0*>10H 
RESISTOR IK It .1*14 R TCtOJ.lOO 
RESISTOR 1,1*K It ,1214 R TC*0*-100 
RESISTOR II* It .1*14 R TCB07-100 
RESISTOR I.SIK It .1*1" R TCbo*.100 

TPAltSFOPMEP-SlGNAL 300uH 1:1 :1 
TPJWSFOPfCR-SIGHAL lOmH ZOl 
TPAttSFOPKEP-SI&NAL IQnH 201 

tr*4Srorher<tokiiisi) mu 

[C LF356H 5EL 

IC OR *44 OR T0.44 

CABLE ASST At MISCELLANEOUS PARTS 



Mfr 

Code 



Mfr Part Number 



01121 

01121 

01121 

01121 

01121 

24146 

24146 

01121 

01121 

24146 

2414* 

01121 

2414* 

24146 

*414* 



2414* 

01121 

2414* 

2414* 

01121 

2454* 

24146 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

2454* 

2454* 

24546 

24546 

01121 

2454* 

24546 

01121 

24546 

2454* 

2454* 

24546 

2454* 

2454* 

24546 

2B4S0 

2*460 

2S4B0 

2B4S0 

27014 

0192S 



CB1015 

CB2205 

CB22D5 

CBIOIS 

CS2205 

C4*l/e»TO-1001"R 

C4.UB.T0-S16I-R 

CB2225 

CB2205 

C4.1/6.T0.1001=R 

C4»1/B»T0*I161“R 
CS2225 , , 

C4.1/B.T0-2151-R 

C4-1/S.T0.14TI-R 

C4.l/B>T0<1I61'>R 

CB2205 

C4.1/S-T0-J16R-R 

C4.t/B.T0«1001>R 

CS4T0S 

C4.|/B.rO-116R>R 

C4.i/B.ro-iooi>R 

CB4T05 

CB1015 

CS4T25 

CS4725 

CBII15 

CS2225 

CB2225 

CB2205 

CBI0I5 

CBI0I5 

CBIOIS 

C81025 

CB1025 

CB1025 

CB4765 

CB472S 

CSI025 

CB1025 

CB1025 

CB1025 

CB1025 

CS102S 

CB47S5 

CS4T25 

CBI015 

CB222S 

CBII25 

CB2225 

CB2205 

C4-1/S.T0«511R»R 
C4.1/B.T0-1001-R 
C4«1/B>T0»S|61>R 
C4-1/B.T0-1001-R 
CS220S 

C4-l/B»tO*ll6R*R 
C4«1/S»T0-1001«R 
CB4705 

C4.1/a.Ta>ll52«R 
C4.1/S.T0-511R-R 

C4.|/B»TO>I001*R 
e4«i/s>Te>iooi>R 
C4«1/S»T0«I|*1»R 
C4«1/S«T0>I1*R«R 
e4.1/*.T0-JSIl«R 

«ioo>os7r 
0100-OS70 
4100-0B74 
9I00-0B21 

LR156H 
CA741CT 







I; 

Ft 




It 







' I 

"'f 



See introduction to this section for ordering information 
♦Indicates factorji selected value 
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Model 



Reference 

Designation 






«aOi. 
AfCs* 

«*e« 

«ieik 

««ct 

«tcr 

4«Ct 
•tct 
*fC(0 

*i<»i 
•ICII 
ftcii 
<tcti 

JlJie 
}»£n 
«|C|« 

i*S*< 

;i£as 

J*S»* 

*tC|f 

JIJtT 
Mli 

jijtt 

Wit 

!!£*> 

Jl£iJ 
•*Cl« 

*ie»4 

M” 

is:? 

*»£« 

}|C«« 

«Cqr 

f*£*» 

4tC«« 

*ie«t 

fteit 

*ieti 

JiJii 

?*£**• 

«<esi 

4iest 

4icgt 

*tcsi» 

MCM 

«tc»« 

4|c»i 

*ie*i 

*i£»« 

<|Cm 

UCtt 

?•£*• 

MJ** 

tteto 

»ttu 



HP Part 
Number 



iiifoaiT 

•4ITSk««40f 



44frs.6tg«| 

a4i;f.i4ioa 

4l4««t*4« 
OI44«t440 
4tlt«4lll 
4140>M1S 

«I44«|441 
«t«0>4l|| 
41II.4I4S 

0121-0105 

ot4a«aos$ 

ti4».ao<« 
*«*»*4ia« 

•iai>ti«« 

0121-0105 

•144>aoSt 

4l44«a4Sf 
<«4>0lti 
ai4«k01T4 
4<i4>«iai 
4tS4»«|«| 

otsokoiai 
oiaokoiar 
aiaq.itks 
«i4».aa4B 
ai4».»4S 

ai4««U4S 
ai44«eiar 
ai64.oiar 
at4p.ia4( 
at4o>ia4C 

ai44«H4l 

aua^tapt 

»J40.4ia» 

ai40-Mjs 
ai4«.iiss 

aiia«4iai 
aifo«4iai 
atip»4tai 
atap.ptpr 

aiapkpipr 

Oifo.piii 

•t4p.|psg 

aiap.pipo 
ai4p.piss 

aup>apsp 

aisp.pui 
ai4p«pirp 

aiap.pipp 
aiapkpipp 

attpuptii 

aiap.p|pt 
aiapaiipp 

0160-2206 

aifp.piii 

aifp.ptti 

aiap.piPT 
ai4p.«p«p 

016P-2206 

•iaa'Piai 
ai4p«|44P 

aiap.ipps 

atap.ippi 
ai4p.(P4p 

ai4p.«f4p 

ai4P«aip4 

ai4p.2pfp 

ai4p>aapi 
•»*a*piar 
•if»*piai 

•14p>|0Sf 



Table 6-3. Replaceable Parts (Cont'd) 

— I " 



Description 



41.4TI, aNHI.0 

AsaiMPLr 

n P0A4D, si,«4ic 

SmI 

*”-'0* «VDc 

eaJJeiToJlfJo 

e*ptetTal!Irin •1!/ .♦•»*aa4 spvoc cca 

ctnelroSJSo *?J“ "4 

e*44Ciroa.r!o :'»;*« |»voc cer 

eJpJeiJoSlfJp '®4 

ilfH- V*' ' 

e4P*eiTPa.r« ,«»ge cep 

c4P«elTORr2«2 ii22 2rj! 22222 ® ®*’* ®***® 

e2;2e‘222?:?2s I'i’rr «’®® ®»" 

C444ctT0..;jg 2;};; |a«voc «; 

cJ?4ClToI*r!2 **^1 SovDC CCr 

eappciTOR-pJ? •{g? 122*222 2®*'2® 
e4P4eiToa.pJp i**upl!?22*2.!22®£ "4 
e4P4eiT0P.p2p 2:2g?::i22 22222 22 

e*‘222|?22:;;2 »»»»= «4 

e*netrop.PMc !2iSp'k2;:24*,*®225®/®®;» 

cipictToS’rMB ji2Ja*f*l2®2,*®*'®' *** 

siisiic 

**p4e.TP4.r;o :jg? :22:2®j *®y®® «; 



Mfr 

Code 



aaaep 

lappp 

aaapo 

ap4po 

aaaao 

aaaap 

aaaap 

aaaap 

aa«ap 

aaaap 

aappp 

aaaao 

laras 

aarai 

aaaao 

aaapp 

aaaap 

sarai 

laras 

aaaao 

aaaao 

aaaap 

aaaao 

aaaao 

aaaap 



Mfr Part Number 



iafo«o}i7 

a4a7i»op4oa 

aaara^ooaai 

aaari.ooigf 

aaars.aaioa 

aiEPaPltl 

auo>aaao 

auo«iP4p 

aiio«atai 

«>aa«ai8t 



aiao«ipai 

OIPp.pili 

laajta o/jim nop, 

ai4o«aass 

ai4o>aosi 

aiia«oiii 

laaiia */jtpp npeo 



aaaao 
saaaa 
aaaao 
aaaao 
aaaao 

aaaap 

aaaap 

S4ta« 

aaaao 

aaaao 

aaaao 

aaaao 

aaaao 

aaaao 

aaaap 

aaaap 

aaaap 

aaaao 

saaao 

soaao 

aaaap 

aaaap 

raiso 

aaaap 

aaaao 

aaaap 

ratio 

laaaa 

saaaa 

aaaap 



otaa.aoss 

ai4o<apps 

OtSp.0111 

oi4o>oira 

oisa>oi 2 t 

aiso«oiat 

»i*«-atai 

isoPaasaPpipaj 

ai4o«aa4s 

atoo^taaa 

ai4o«iaas 

aiao-mi 

ot4o>oiar 

isoo<apxpp2,ap 

atao-Epas 

aiao.jaai 



e2p4ciro2:p22 

e4PaeiT0i.rap Jr22p%‘f;2*2,222?«Nj?4 

CAPACITOR -FXO 33uF +75-101 ?5Vnr 

c2paei2oa:?2? 22222 *'!* *®»*®® "lei 
C4Pac,V^%\*2a%" ;,^®2^:,^•^,^®®«c^JI« 

“pJciTopIpJo *2}2 p 222**22 •®®''®® ^*4 

“pM{222:2 S 7 

“P«”®4.p2p:22J*\®®.%»®J,»ov«;eep^^ 



soaa* 

aaaap 

ratio 

aaaao 

aaaap 



saaaa 

aaaao 

ratio 

aaaap 

aaaap 

aaaap 

aaaap 

aaaao 

aaaao 

aaaao 

aaaao 

aaaao 

aaaap 

aaaap 

aaaap 



otoo-aaop 
atoo-aaos 
otoo-otar 
atsa-aass 
aioo-aass 

otso-otat 
aiso-oiai 
atso-otai 
}*ooaas*aoao*a 
laooaasxfoaooa 

atfo-piat 
aua.aosi 

a?io”2?2i”“®'"'‘®" 

atoa-aapp 
aiso-otai 

C4tSrS4ISPlppHyi(B 

tiooaasxfoaola 

•fojaiB»*oao*a 

otso-piat 

laooaasxPsapAa 

atoo.aasp 

, atjo.ptat 
atsa-otat 

' i?22fa*a*St’“*** 
aiio«ptai 

aioovipao 

aiao-tsai 

aiao-toai 

atoa-ipao 

atoo-apao 

atoa-aisa 

ot4o«aoss 
otAo-aosf 
atoo-ptar 
aiso-otat 

otoo-aoss 



♦Indicates ordering information 
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Table 6-3 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 



HP Part 
Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



•!en 

•icr« 

t|C7f 

•ten 



•|Clt 

uCU 

tilii 

t|CI» 

MJM 

•ie«i 

ttCff 

•ecpT 

>«cioo 

.tt;: 

PlClOP* 

njlfr 

PtClPB 

PtClu 

UCitl 

MCtil 

*teii4 

BtCPl 

t|CR| 

iSS 

in;: 

AtCPP 

«ie«r 

*|»jo 

iSii: 

:i»i! 

:is!t 

flZCPiS'vJB 

*ixi 

*IR| 

*|t| 

•{l« 

*MI 

*|LT 

*|kt 

Bill* 

BtkIO 



PUO-tOSS 

«U»«I0SI 

OttO^IISS 

«l»0>0ifT 

ntftitr 

4tt«««UT 

«U»*4taT 

0ifO«4lll 

0|t0k|«4« 

OltPaitOl 

OilQ'tltl 

OltpofOM 

»uo«4iir 

otPO'ion 

tis«>i«as 

0ltO»IIS« 

oi»o««iai 

«tS0«tiai 

0I00«10SI 

0160-2203 

0160-2217 

0U4>I0(I 

OU0«I0BS 

0100<i|0SI 

0t60«l0SS 

OI00«0tir 

0i60«MB0 

o>00>oiar 

01*0>M4I 

0I00>I001 

0ta0«i00i 

aiaa^aais 

0ia0«i0S« 

0>a0>io0i 

0ia0«i0ai 

1000.0100 

1001.0000 

i 00 i.oiia 

1001.0118 

lool.ofia 

1001.0041 

1001.0040 

1001.0040 

1001.0040 

1001.0000 

1001.0040 

1001.0040 

1001.0044 

1001.0000 

1001.0040 

I 00 i«ioia 

1001*0040 

1001.1010 

1001.1010 

1001*1010 

1901-0040 

0400*0140 

0400.0140 

0100*0110 

0100*0180 

0100*0010 

0100.0810 

0100*0111 

0100.0181 

0100.0181 

0110*0111 

0140.0114 

0140.0114 



10 



c« 0 «ciro 4 .p»o .otur 410*101 loivec cii 
CllACtTOR.llO 1U0 *.001 otvoc eti 
ciiieiToi.rio .otui' 410.201 loovoc cti 
eiiieiToi.Fio i.iW’ 4 .. 1 S 11 loovoc cer 
eiRiciroR.Fio luf 4*101 iivoc cer 

c*R 4 CiTOR.r»o i,iur 4 .toi lovoc ti 
ciP«etTOR.rio nil 4.201 asvoc cer 
emeiroR.fxo i.ipp 4 ..»m loovoe cer 
eiRieiTOR.pio lur 4.101 isvoe cer 

eiRietroR.Pxe lur 4*101 isvoc cer 

ClMCirOR.PXO lux 4*101 ISVOC CER 

CtrxO MX I UX 101 lOCVOCR 

eixieiTOR.xxo ,tux 410.201 lovoc cer 

CAX4CIT0R.XX0 4T0RX 4*01 lOOVOC MIC* 

cixxo nr 1 ux 101 loovocH 

C4X4CIT0R.XX0 ,|UX 40o*iol loVOC CER 
ClXieiTOR.XXO ,01UX 400*101 loovoc CER 

ClXieiTOR.XXD lUX 4.201 ISVOC CER 
CAXtCtTOR.XXO .olUX 400*101 loovoc CER 
CflPACITOR-FXO 33uF +7S-I01 25VDC 
CAPACtTOP-FXD 33uF 47S-I0Z 25VDC 

C4X4CITOR.XX0 1201 *.S1 SOOVOC CER 04*10 
CIXACITOR.XXO l.iox 4..1SXX loovoc CER 
CAOACITOR.XXO ,01UX 410.101 lOOVOC CER 
CAXACITOR.XXO .lUX 400*201 S0VDC CER 

CAOAClrOR.XlO ,0iuX 400.201 loovuC CER 

CAPALITOR-FXD 91PF +-5» iOOVDC MICA 
CAPACITOP-FXD 910PF +-51 300VDC MICA 

CAXACITOR.XXO .OlUX 400.201 100VOC CER 

CAOACirOR.XlO .OluX 400.201 IOOVDC CER 

CAPACITOR-FXD 33uF +75-10* 25VDC 
CAPAC1T0R-FXD 33uF +75-10* 25V0C 

CAXACITOR.XXO igX 4*201 ISVOC CER 
CAXACITOR.XXO lixx 4*S1 SOOVOC CER 04*10 

CAXACITOR.XXO |uX 4*241 ISVOC CER 
CAXACITOR.XXO 2.2XX 4..2SXX SOOVOC CER 

CAPACITOR -F»D 33uF +75-10* 25VDC 
CAPACITOP-FXD 33uF +75-10* 25V0C 

CAXACITOR.XXO .OlUX 400*201 I0OVOC CER 

CAXACITOR.XXO .OlUX 400*201 lOOVOC CER 

CAPACITOR-FID 33uF +75-101 25VDC 
CAPACITOP-FID 33uF +75-10* 25VDC 

XHOTOCELLi LAMX 

OIOOE.IXITCHINO lov SOMA INO OO.JS 

OlOOE.OCHOTTXy 

OIOOE.OCHOTTKV 

DIOOE.OCHOTTKV 

OIOOE.ZNR s.llv Si 00*7 XOo.An TCO..OO01 

OIOOE.IRITCHINO 10V SOMA INS DO*SS 
OIOOE.SHITCHINO SOV SOMA 2N0 OO.SS 
DIOOE.INITCHINB 10V SOMA INS 00*SS 
etODE.IRITCHINS SOV SOMA INS OO.SS 
OIOOl.SNITCHINS SOV Soma ins OO.SS 

OIOOE.ONITCHINS SOV SoMA 2NS 00*SS 
OIOOE.SNITCHINl SOV SOMA INS DO*SS 
OIOOE.ONITCHINO SOV SOMA INS OO.SS 
OlOOE.SNITCMING SOV SOMA INS OO.SS 
OIOOE.ZNR S.10V SI 00*7 XO1.4N TCO..0441 

OIOOE.InITCNINS SOV SOMA INS OO.SS 

JJSSi*!!!! ** fex-.mi 

OIOOE.ZNR S.tOV Si 00-7 XO0.4M TCX..0A01 

PELA1-RFE0 

RELA1-PEE0 



COIL-FIO 22uH 5* 

COIL-FID 22uH 5* 

COIL-FID 22lH 5* 

COIL-FID 22uH 5* 

COIL-FID 5,6jH 5* 

COIL-FIO 5.6uH 5* 

COIL-FID 5.6uH 5* 

COIL-FID 5,6uH 5* 

COIL.MlO 10UM isl OOSS .lSSOl.S7SLO.NOM 
eoZU.Ml.0 I0UM 101 SOSS .1SS0 i.I7Sl8.N0M 



iiaio 

21400 

11410 

21480 

11480 

SA280 

11480 

11410 

11410 

11400 

11400 

18480 

2I480 

18410 

18410 

00400 

01410 

08410 

28410 

01410 

01410 

28480 

08410 

28410 

28480 

01480 

72110 

01410 

21410 

08410 

21410 

11480 

21410 

01480 

11480 

08440 

08400 

20480 

28480 

20410 

11480 

21410 

01480 

21480 

28480 

21480 

28480 

01410 

28400 

21410 

18400 

08410 

01480 

01410 

21410 

01410 

01480 

21410 

01480 

11480 

11410 

11410 

10480 

01400 

18410 

10400 

00400 

28480 

18410 

08410 

08400 

18400 

10400 

11400 



OIAO.IOSS 

0100.0127 

O1OO.0OSS 

0160.12SS 

0100*0127 

I1OO22SX0O2OA2 

0100.0127 

OUO.llSS 

0100*0127 

0100*0117 

0100*0127 

OI00.160S 

OlSO-Oltl 

0100*1040 

oloo.ioos 

0IS0-0I2I 

O1OO.0OSS 

0100*1001 

0100*0127 

0100*10SS 

0100.100s 

0100*2280 

0100*2141 

0100*10SS 

0110*0121 

0100*1081 



0100*20SS 

0100*0088 

0100*1011 

0180*1081 

0160*0127 

0160*0280 

0160*0127 

0100*2141 

0100*1061 

0180*1000 

O1OO*0OSS 

0100.20SS 

0110*1061 

0110*1011 

1000*0104 

1001*0040 
1001*0118 
1001*0818 
1001. 0S18 
1002*0441 

1001*0040 

1001*0040 

1001.0040 

1001*0040 

1001*0040 

1001*0040 

1001*0040 

1001*0040 

1001*0040 

1000.5056 

1001.0040 

1002.5056 
1OO2.S0S6 
1002.10S6 

0400.0240 

0400*0240 

0100*0880 

0100*0080 

0100*0000 

0100*0000 

0100*0001 

0100*0881 

0100*0001 

0100*0101 

0140*0114 

0140*0114 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Section VI 
Table 6-3 



Model 4275 a 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


tikif 






■ 








*iklO 


aiTo>oaaa 


1 




C0RE*lHIEkDINO 4E40 


28480 


0174*4024 




iai««oiii 






raaNiisToa non h roiiiomn rraiooMHi 


047IS 


8NS904 


A|tl 


laai.oiii 






74«NltS70ll NON 11 ODtllOHH OTalOOMHZ 


44711 


8N8904 


*iai 


taia<«ari 


T 




744N4tarON NON 11 OOalOOMM OTalOOMHZ 


21440 


1414*0071 


*ia« 


iaaa«ms 


1 




7RANlt470N NON 11 ODillOMN OtilOOMNZ 


04711 


8NJ404 


AtM 


iaii«ooa« 


5 


A 


7ftAN8t8T0f) PHP 8N47t7 8t PDvtOOMW 


078AS 


i2N4417 




laii.ttaa 


1 




mNiiaroR oho in 4 *i 7 ax ooiioomn 


07241 


£!N441T 




tais««aaa 


1 




TRaNltOTOR ONO 1N44I7 II 00«I44MW 


47241 


8N44I7 


4iai 


iaia«oats 


1 




TRaNlIlTOR NON 41 OOallORW 074104MHZ 


04711 


2N1404 


i«S* 


tais«iaaa 


1 




TRaNiiaroR ono inriiz ai oorioomn 


07261 


2N4417 


aaata 


iais»oaai 


f 




TEAN5I3TOP MOS-FET PO-inOmW I0-15mA 


24440 


1411*4261 


aaati 


laiiiaaft 


1 


ii 


mNiiaroR <i*oet n*chan o.mooe ii 


24410 


1611*0041 


*iati 


lais.toft 


1 




7RaNllSroR J*0E7 N*CH4N 0*M0DE 41 


24410 


1411*0041 


aiati 


laimiti 


1 




TRaNiiaroR non ii ooiisomh otrioomhz 


44711 


2N1404 


atata 


laal•aa*t 


1 




TRaNlIlTOR J*0ET N-CH4N 0*M00E II 


88480 


1411*0441 


aiaii 


iafa«aits 


1 




TRaNIISTOR NON 41 00«I14NM 0T*100MHZ 


44711 


2NS904 




iafa«oiis 






TRaNllOTOR NON 41 OOalloMM OTdOOMHZ 


04718 


8NS904 




iifikoaat 


1 




TRaNlIlTOR J*0ET N*CHaN D*M0DE 41 


24440 


1411*4041 




iaia«aiis 


1 




TAANOZSTOR NPN 81 P0«|90MH FTvlOOMHZ 


04711 


8M1904 


fiji* 


tai«.o(Tt 


7 




TRaNlIlTOR NON 41 OOiJooMn OTalOOMHZ 


88480 


1414*4071 


aiato 


taai'Oiis 






TRAN8Z8T0fl NPN 81 PO«|9 oNn PTaSOOMHZ 


44711 


2NI404 




tai«*e47T 






TRaNlIlTOR NON iNlllia 41 TO.II ODalOOMH 


04711 


2N22224 


}*!*• 


iaii.oiai 






TRaNlIlTOR ONO tNl4o7a 11 TO.Il ODaaooMN 


44711 


2N2407a 


i*!** 


laii.iiaa 






TRaNlIlTOR ONO IN44I7 IX ODazooMw 


47261 


2N4417 


J*!*! 


iai4«oats 


1 




TRANIIITOR non 11 ODalloNN FTaiooNHZ 


04711 


2N1404 


anil 


llfa•«lts 


1 




TRaNlIlTOR NON ll ODalloMw OTalooMHZ 


44711 


2N3404 


»«Jii 


iasa»ooTi 


7 




TRaNlIlTOR NON I1 ODBI04MN OTalOOMHZ 


88480 


1414*4071 


!•!!! 


iai«.ooTi 


7 




TRaNlIlTOR NON II OOalooNH OTalooMHZ 


24440 


1414*0471 


MS!! 


tm«04TT 


7 




TRaNlIlTOR NON iNlllia 41 T0*14 ODalooMN 


44711 


2N22224 


M!!* 


taas.oiai 


9 




TRaNlIlTOR ONO iNlOoTl II T0.|4 ODaaooMN 


44711 


2N2407a 


aiait 


issi.g»a« 


1 




TRaNlIlTOR ONO 1N4H7 IX ODalooMw 


47261 


2N4417 


ilS!' 


tai4«oiis 


1 




TRaNEIITOR NON 11 ODalloMM OTalooMHZ 


44711 


2N1444 


i*!!* 


iai4»oits 


X 




TRaNlIlTOR NON 11 ODailoMN OTaiooMHZ 


04711 


8NS904 


aiasi 


IIBI.OliS 


1 




TRAN8I8T0R NPN 82 PO«|S0MW PTalOOMHZ 


44711 


2NJ404 


am 


om*m« 


8 




REIIITOR 11. 4K 11 .lllN 0 TCaOflOO 


24146 


C4*l/S*T0-lt6l*f 


aiai 


OTV'OIM 


S 




REIIITOR ll.lK IS .HIM 0 TCa44*140 


8494A 


C4*l/l*T4*2ll2*f 


am 




s 




RESISTOR 82.9K IS •129H P TCaOflOO 


8494A 


e4.|/S*T4-2|12>r 


l|M 


4a*««iuo 


6 




REBISrOR lUAK IS ,189 m P TCaO7«tO0 


24146 


C4.1/s*T4*SI4I*r 


am 


arfr^sira 


8 


10 


REIIITOR 1.71N 11 .IZIH 0 TCaO**144 


24144 


C4*1/4*T4*17S1*F 




oaas«4Tif 


1 




RllIITOR 4.7 k 11 .ZIN OC TCa*404/t740 


41121 


C44721 




07fT«Ot7A 


7 




REIIITOR I.74K |X .HIH 0 TCaOflOO 


84946 


C4*t/8«T0*17ei«P 




aaai.itii 


1 




REIIITOR I.IR 11 .IlH Oe Tea*440/*740 


01121 


CB2221 




0441*1111 


4 




REIIITOR I.IK 11 .llN oe TCa*404/4744 


4II2I 


CSI121 


"IPIO 


0441*4711 


1 




REIIITOR 4.7K It .IlN OC TCa*444/4704 


41121 


CS4721 


ilSli 


0698-3447 


1 




RESISTOR 4J2 U 125W F TC=l)f--100 


8454A 






0698-3447 


1 




RESISTOR 422 U 125H F TC=()+-100 


I4S4A 




anil 


1140*1141 


A 




REIIITOR.TRMR I4N HI C IIDE*aOJ IT-TRN 


42111 


41P2S1 


J!!!! 


1140*1141 


A 




REIiaTQR-TRMR loN 111 t IIOE*aOJ I7*TRN 


42111 


41P80S 




4441*4711 


1 




RElXirOR 4.7N 14 .ISM OC TCa*«44/«740 


41121 


CB4721 




0441*4711 


1 




REIIITOR 4.70 II .2SM OC TCa*a04/TT04 


41121 


CB4721 




0411*1111 


4 




REItirOR I.IK 11 ,{1N OC TCa*a04/T744 


41121 


C45121 




0441*1411 


7 




REIIITOR IK 11 .21N OC TCa*404/T444 


01181 


CB1089 


atiif 


0441*1111 


4 




REItarOR I.IK 11 .2SN oe 7 Cb*440/*740 


01121 


C11121 


AftRCo 


4717*4441 


7 




RE4Z4T0R I4K 11 ,|21N 0 TCa0**100 


84S4A 


C4»1/6«TO*1008*P 


ami 


4441*1441 


1 




REIIITOR llON 11 .4SH oe TCa.aoo/*400 


OII2I 


C4104S 


MS!! 


0441*1141 


7 




REIIITOR 220H 1« .21N OC TCa*444/*400 


41121 


CB224S 


**!»* 


0441*1441 


1 




REIIITOR 1440 11 .21N OC TCa.400/*400 


41121 


CB1441 


!!S!! 


4411*4711 






REIISTOR 47K ll .2lN OC rCa*440/*104 


41121 


C4471! 


Asms 


0441*1411 


7 




REIIITOR I.4K 14 .2IN Oe TCa*a0O/*TOO 


01121 


C4|42l 


MS!! 


4411*1711 


8 




REII4T0R 2.7k ll .21M OC TCa*a44/*700 


41121 


042721 


ftJIT 


0441*1711 


8 




REIIITOR 2.TK It .2IM OC TCa*a44/*700 


01121 


C4272! 


A|A|| 


0717*4441 


7 




REIIITOR tOK 11 .I21N 0 70144*100 


24146 


e4*l/l*T4*l442*7 


Afjlt 


4441*4741 


8 




RE4I4TOR 47 It .2SN OC TCR'400/4104 


01121 


CI47SI 




0441*1111 


A 




REIiarOR I.IK 11 .2SN oe TCa*444/4700 


41121 


C4H21 


ami 


4441*4741 


8 




REIIITOR 47 11 ,21N OC TCa.444/fl40 


41121 


C44701 


Afftll 


4411*1411 


7 




NE828TOP tK 91 ,8SN PC TC»«400/t600 


01181 


CBS089 


S!S!! 


4717*0441 


7 




REOIITOR I4K H .121N 0 TCaOflOO 


24146 


C4*t/I.T0*IO02*R 


A|KS4 


4441*4741 


8 




RESISTOR 47 11 .21N OC TCa*440/4l40 


01121 


C44T41 


At"ll 


0411*1111 


4 




REIISTOR I.IK 11 ,21N OC TCa*40S/*TO0 


0II2I 


CBtl2! 


aiaii 


0441*4741 


8 




RlllStOR R7 11 ,21M OC TCa*a44/*!00 


01121 


C8470S 


A(A|7 


0411*4711 


4 




REIISTOR 47K ll .21N OC TC*«400/440S 


01121 


CB471I 


AcPIA 


OAA}«10I9 


7 




RCaztTOR IK 11 ,|SN OC TCB*a40/t400 


01121 


CB1421 


aijit 


0441*1111 


9 


17 


REIIITOR 22K ll .2lH OC TCa*444/>400 


01121 


C888S9 




0441*1111 


1 




RESISTOR 21K 11 .21W OC Tea*444/*44S 


01121 


CB2211 



See introduction to this section for ordering information 
*tndicates factory selected value 
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[odel 4275A 



Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A|R41 


8*(|<4718 






48(1(704 47K 88 .(SN 4C Teo.400/.*80 


01111 


CI471S 


t|R«t 


88(i«|((8 






*1(1(704 I.** 88 ,I8N rc TCt.488/6788 


01111 


C8I6IS 




88(I«IT(8 






4(81(704 1.78 88 ,tSM 4C 7Ca.*88/*788 


01111 


C817IS 


•fua* 


88«(«I788 




4 


41(1(704 718 18 .1(18 4 7ei0..100 


14846 


C4.1/I.T0.7184.F 




0A9AO700 






4(81(704 718 18 .1(88 t TCa0«.100 


aasAA 


C4.I/8.70.7I84.F 


AfftAA 


(**1>(7(8 






48(1(704 1.78 88 .188 80 7C8.400/.700 


01111 


C62729 


HI*** 


84«8«sr88 






4(81(704 7il 18 .1188 8 rC*8«.180 


14846 


C4.|/(.70.ri84.F 


AifiA* 


88480788 






4(81(704 718 18 .1188 8 7C847.188 


14846 


C4.|/(.70.7|84.F 


MK** 


88(|«8ni 






4(818704 478 18 .188 8C rC*.408/7800 


Olltl 


(84718 


1 


8**l«t8(8 






4(81(704 18 18 .188 8C 7C8.440/.600 


01111 


C8I01S 


ttRtI 


8*8|«^8S8 




A 


(((1(704 IM 88 .188 rC 7C*.80(/6«00 


01111 


C(108S 










4((t(704 18 88 .188 8C 7e*.((88**00 


Olltl 


CHOIS 


ttRSS 


8881«r818 






4(81(704 188 88 .188 8C rC8.400/6700 


Ollll 


CdOlS 


«t*s« 


8881«(7(S 






4(81(704 1.78 88 .188 8C 7C8.488/6780 


Olltl 


C(17tS 


tiRSI 


0698-3447 






resistor 422 U 125W F TO0+-100 


14846 






88(l«r8S8 






4(818704 iM 88 .188 8C 7C8.(00/**00 


Olltl 


CHOIS 




88(8>(7(* 






4(81(704 1,78 88 .188 8C 7C..408/.700 


Olltl 


C817I8 




888S>18S8 






4(81(704 108 88 .188 ft 7C1.400/7700 


Olltl 


CHOIS 




888}«(7(( 






4(81(704 1,78 88 .188 40 7C..400/.700 


Ollll 


c*irts 




0698-3447 






RESISTOR 42Z \% 125W F TC=O+-l00 _ 


2A9AA 




R?RRI 


88*l.r8S8 






4(81(704 IM 88 .188 FC 7C8.(00/**00 


Olltl 


CH08S 


«|IIU 


8*81«(7(8 






4(818704 1.78 88 .188 FC 7Ca.488/*700 


Ollll 


CI17IB 


ttRRl 


8*(}«((t8 




1 


4(81(704 (10 88 .188 FC 7C4.400/.6D0 


Olltl 


CSIIIS 


t|R*« 


8*((>88(« 




4 


4(818704 (8 ,18 .1188 F 7C*0f>ll 


1(4(0 


0A96>AAI4 


AtAAS 


888S»47|8 




• 


4(81(704 470 18 ,118 FC 7C8.400/.600 


Ollll 


C*4718 


*|R»» 


06*8.6*84 






4(818704 18 ,t8 .1188 F 7Cao«.18 


1(480 


0A96«iAA24 


t|R»r 


868S.4T1I 






4(818704 4.78 88 .188 FC' 7C4.408/7700 


Olltl 


C8471S 


RfRae 


86*1.1118 






4(81(704 S.18 88 .188 FC 7C4.400/.740 


Ollll 


C81S1S 


r»R»* 


86*1.11(8 






4(81(704 1,}K 88 ,188 FC 7C*.488/t780 


Ollll 


CHSIS 


•|R70 


0AaS«A7|9 






4(818704 4,78 88 .188 FC 7C4.000/6788 


Ollll 


C(47tS 




86*8.66(4 






4(81(704 18 ,18 ,1188 F TCiOfll 


1(480 


060S.6614 




86*1.4718 






4(818704 470 88 .188 FC' TCa.400/6600 


Ollll 


CB471S 




86*8.66(4 






4(81(704 18 .18 ,1118 F 7086.(8 


184(0 


06*1.6614 




8681.1818 






4(81(704 18 88 .1(8 FC 7C8.480/6640 


Ollll 


eaioas 




86*1.18(8 






4(81(704 1.(8 88 .118 FC 7C4.488/6700 


Olltl 


CHdS 




86*8.1487 




1 


4(818704 1168 18 .1188 F 7C*86.|00 


1(4(0 


06*0.1487 




8787.8(80 






4(81(704 18 18 .1188 F 7C486.100 


2A99A 


C4.I/8.T0.I001.F 




ft797«otaa 




t 


4(818704 *.8*8 18 .1188 F 7O06.100 


1*701 


MF4C1/*.76.*6*1.F 




86*8.}168 




9 


*(81(704 4*48 18 .1188 F 7006.100 


26990 


0*06.1160 


tfRit 


8717.8468 






4(81(704 1888 18 .1188 F 7C486>100 


14846 


C4.|/(.r0.|601.F 


*»R»I 


0717.8*61 






4(818704 1888 18 .1188 F 7(486.188 


1*846 


C4.I/8.TO.I001.F 


•RRII 


86(1.18(8 






4(81(704 18 18 .188 FC 7C4.480/6600 


Olltl 


C8I01S 


•»RM 


0ASs«»ie]f 






4(818704 188 88 .188 FC TC*n**0/6700 


Olltl 


CHOIS 


«|R8« 


86*(.7(4( 




4 


4(818704 16.18 .18 .1188 F TCs86.18 


1*761 


MF4C1/(.7*.1611*8 


•*RIS 


86*8.6*41 




4 


4(818704 (88 .18 .1118 F 7C406.80 


184(0 


0A90*A94I 


' RtRlt 


0A9a«A9Ai 






4(816704 (08 .18 .1188 F 7C406.80 


26460 


06*8.6441 


RtRRT 


86*(.f(4( 






4(81(704 16.18 .18 .1118 F 7(486.18 


1*761 


HF4Cl/(.7*.|6i|.( 


RfRsa 


069e*7aa« 






4(818704 16,18 .18 .11(8 F 7C486.15 


19701 


MF4CI/8.74.l6tt.B 


*»R8* 


86*1.6*41 






4(81(704 188 .18 .1188 F 7(486.80 


1(4*6 


06*(.*«41 


8(8*8 


86*8.6*41 






4[(1(704 108 ,18 .1188 F 7(486.80 


1(4(6 


0A96«A941 


*i**i 


(6*8>784( 


1 




4(818704 16.18 .K .1188 F 7(406.(8 


1*701 


MF4Cl/(.7*.|6|l.| 


*(••» 


2100-2574 






AcauToa-TAMR sob tot e toa*AOJ i«tan 


7I1S6 




8|R*1 


8681.((lt 






4(81(704 118 18 ,188 FC 7(4.400/6(00 


Olltl 


cams 


*|R*« 


06*1.1818 






4(818704 100 1( ,118 FC TC4.400/6800 


Ollll 


catoi9 


8(R*8 


06*8.1(68 






4(811704 4648 K .1188 F 7(486.100 


114(6 


06*8.1t60 


*(R»T 


86(1.1118 




X 


4(818704 118 18 .118 FC TC4.408/6608 


61111 


tdiis 


AIR99 


86(1.47(8 






AEaiaTOA 9.7K sx .law Pt Te9«9oa/Am 


Ollll 


CB4718 


((Rtoo 


86(1.11(8 




2 


4(81(704 1,18 (8 .188 FC 7(4.480/6708 


Ollll 


CHtlS 


8(Rl«l 


oaai>a7aa 






4(81(704 4,78 88 .188 FC 7(4.400/6780 


Olltl 


C8471S 


8(R|01 


86*1.47(8 






*((1(704 4,78 88 .118 FC 7(4.(00/6700 


Olltl 


C(471( 


8(Rf8S 


8ri7.044( 






4(81(704 108 18 ,1118 F 7(406.100 


2494A 


C*. 1/8.70. lOOt.F 


*(*>88 


8*81.47(8 






4(81(704 4.78 88 .18* *C 7(4.400/6700 


Ollll 


C(471S 


*(*•88 


8681.(((8 






4(81(704 1,(8 88 .188 FC 7(4.400/6700 


Ollll 


CBttlS 


*(*•8* 


86(1.4708 






4((1(704 47 88 .11* FC 7C(.4(0/68(0 


Olltl 


CI4708 


*(*•87 


86*1.(((8 


1 




4(81(704 1,18 88 .118 FC 7C4.400/6700 


Olltl 


CBltlS 


*(*•8* 


86*1.4708 


a 




4(81(704 47 88 .188 FC 7C4.400/6S00 


Ollll 


C84708 


•(*•8* 


86*1.(118 


□ 




4((l(704 1.18 88 .18* FC 7C4.400/6700 


Olltl 


cdtis 


*(*••8 


8681.18(8 


11 




4((1(704 1,(8 88 .18* FC 7(4.400/6700 


Ollll 


CBldS 


*(*••• 


oaas«47a9 


u 




4((I8704 4,78 88 .188 FC 7(4.400/6700 


0U2I 


C847IS 


*(*••( 


86(1.1(18 


□ 




4(81(704 1,18 88 ,188 FC 7(4.400/6700 


Ollll 


CHII8 


*(*•11 


8681.47(8 


1 




4((1(704 4,78 88 ,18* FC 7(4.400/6700 


Ollll 


CB47I8 


*(»••* 


*6(}.47(* 


2 




4((l(704 4,78 88 .188 FC 7C4.400/6700 


Ollll 


C847IS 


•(*••8 


8717.844( 


9 




4((I(704 108 18 .118* F 7(406.100 


148*6 


C4.1/8.70.1001.F 


*(*••* 


8**1.47(( 






4((|(704 4.78 88 .11* FC 7C4.400/6700 


Ollll 


C8471S 


*(*••7 


(6(1.(111 


1 


■ 


4(81(704 1,18 88 .11* FC 7(4.400/6700 


Ollll 


CBltll 






1 


■ 










See introduction to this section for ordering information 
♦Indicates factory selected value 
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Section VI 
Table 6-3 



Model 4275^1 



Table 6-3. Replaceable Parts (Cont’d), 



Reference 


HP Part 


BIRi 




Mfr 

Code 




Designation 


Number 


iii 


Description 


Mfr Part Number 


aRitt 

RfRuo 


Skll>470S 

0*«S«IIIS 

06A1-4T01 

8*Al-iaiS 

0*A|.t«IS 




RI8I8T0R 47 15 ,35N FC 7Ca. 480/4500 
RJRJJTOR I.IK 55 .35W Ft TCf. 400/4700 
JfJTJTJR 47 55 .35* FC‘7C«.<IOO/4500 

*•*" ** •**" TC..400/4700 

4E818T0R 1.8 K 55 .358 FC TCf.400/4700 


0II3I 

01121 

01121 

DII2I 

011*1 


CB4T05 

CB2225 

084705 

CS3215 

C81BI5 


t>R||l 

•IR1I4 

URitr 


0*««>J4J1 

«m*8iao 

a*ai>M2S 

at*a«i4fi 

am«aiaa 


2 


RESI8T04 1**K (5 .I35N F TCOflOO 
REStSTOR 15 15 .|35 n F 7C>04.100 
RESI870R 3.35 55 .*5w FC TC*.480/4780 
RE8I870R 1**5 15 .(3SN F rC*C4.(00 
RESISrOR 15 15 .1355 F 7004.100 


2«S«& 

24S<<& 

01121 

24506 

2«saa 


C4.1/6*T0-1963*F 

c4«t/6»ro«ioot«r 

C62225 

C4.1/e»TD»196|»F 

CO.l/6«T0*1001«f 


*»*u* 

•eii8 

*a*ist 

URtSI 


atai.iiif 

atai.tias 

atai.atas 

aaas-aias 

aa*i«taas 


t 


i:*2 ** •**" Te..4eo/47oo 

** *• •*** TC».408/4500 

** ** **55 EC TC4.480/4500 
*•** ” •**" Tc.400/4700 

RE8I870R *8 55 .355 FC TC».480/4500 


011*1 

011*1 

011*1 

olUt 

Olltl 


CB*335 

C8I385 

C8I305 

CBZ33S 

C8*a05 


RiRllS 

AIRII4 

(|RIS9 

AtRllt 


akas«iais 

aa*a«s*44 

am.aiaa 

aaaa.jua 

aaai.jiK 




RESISTOR 108 55 ,35w FC TC>. 408/4500 
RESISTOR 11* 15 ,1355 F TCR04.100 
RESISTOR 15 15 .1355 F TCF04.I80 


01121 

20546 

24S46 


C81015 

C4-l/8-rO-Il*R-F 

co-i/a-To-iooi-F 


•IRJIT 




JJJiJTOR 11. *5 15 .1*55 F TC484.100 
resistor 3,|K 53 , 35« FC TC5.408/4700 


*4546 

011*1 


e4-l/8-T0-Il**-F 

CBIJ25 


4IR11R 

»|R1IR 

*|R14» 

UR14I 

41R14t 


a*ai.iai9 

ersTtaiTT 

atii.iSK 

eriT.aiTT 

aTiT-eti* 


S 

t 


RESISTOR 15 55 .355 Ft TCf.480/4600 
resistor 4*.* 15 .1355 F TC504.100 
RESISTOR I.S5 55 .355 FC TCR.400/4700 
RE8I870R 4*.* 15 .1*55 F TCR04.100 
RE8It70R 14.S5 (5 ,135K F TC504-ISO 


011*1 

*454* 

011*1 

2454* 

*8480 


CB1025 1 

C4-I/8-T0-4992-F 

CB1825 

C4.I/8-T0-4992.F 

0757-01*5 


(IR14I 

«|Rt44 

4|R«4< 

4)RU« 

•IR14T 


aaai.uif 

atai.iosi 

a**i>ta» 

a*ai>4Tas 

atas>iia5 




RESISTOR 105 55 .355 FC TCR.400/47O0 
RESISTOR IM 55 .355 FC TCi.S00/4*00 

S!!!!!®! *" ** •”** EC tc*.soo/4*oo 
RESISTOR *7 55 ,355 FC TCr.400/4500 
RESISTOR 33 55 .355 FC TC5.400/4SO0 


011*1 
01 121 
01121 
011*1 
011*1 


CBI055 

CBI0S5 

CB10S5 

CB4705 

C8Z205 


4tR|4S 

4tRl«« 

4|Rtsa 

M"l»l 

ARRllt 


aaai.iaas 

ataS'teas 

a*BS«tais 

atai-iais 

a*aj.ii3f 




RESISTOR 33 55 ,3|5 FC TCR.40O/4SOO 
RESISTOR tS 55 .155 FC TCr. 400/4500 
RMTITOR 3.35 55 .355 FC TC5-400/4700 
TC5.480/4500 

RESISTOR 3,35 55 .355 FC Te«-480/4700 


011*1 

01121 

011*1 

011*1 

011*1 


CB320S 

C8680S 

C8322S 

CBlSlS 

CB3**S 


•}Rm 

>|R|>4 

*|Rltf 

«|R|94 

4tRlI* ^ 


8717.8177 

a*aa.iaa< 

8757-8*77 

S*8S.ttI5 

8*88.1444 




resistor «*.* 15 .1*55 F TC»04.100 
RESISTOR I.Sr 55 ,155 FC TC». 400/4700 
RESISTOR 4*.* (5 .1*55 F TC504.100 

*•** ’* •*** •'<= TC.-400/4700 
RESISTOR 11* (5 .1*55 F TC*04.(00 


2484* 

011*1 

*454* 

011*1 

*4546 


C4-1/8-T0-4992-F , 

CB1825 

C4-l/a-T0-499t-F 

CB32ZS 

C4-l/8-T0-51*R-F 


AimiT 

AlUtlf 


8717.8188 

8*83.1835 

8*83.(815 

8*83.3315 

8*83.4735 




RESISTOR IK (5 ,1*55 F TC«04.(00 


20546 


C4-1/8-TO-1001-F 


•IR140 

4|R|*I 

4iRua 




RESISTOR IK 55 .*55 FC TCR. 400/4600 
resistor IK 55 .*55 FC TCR.400/4000 
RESISTOR UK 55 .355 FC 705-400/4800 
resistor *.tk 55 .355 FC TCk-koO/tTOO 


Oltll 

011*1 

011*1 

011*1 


C81025 

C8102S 

CB55IS 

CB4725 1 


4|RU1 

4tRl44 

AtRUR 

AtRU6 

a»r»*t 


8*81.1135 

8*81.3335 

8*81.(815 

8*81.(815 

0*81.(815 


3 


RESISTOR 33K 55 .355 FC TC5.400/4000 
RESISTOR 33K 55 .355 FC rC5-400/4SOO 
JJJIJTOR iSK 55 .355 FC TC5.400/4S00 
JJJTJTOR ISK 55 .355 FC rC5.fl00/4SOO 
resistor IK 55 .355 FC TC5.000/4000 


01121 

011*1 

011*1 

011*1 

011*1 


CB**IS 

CB2255 

C81855 

C81855 

C81035 


A|Rua 

A|Rl*» 

A»RtT8 

AIRlTl 

AIRtfl 


8*83.(835 

8*81.(835 

8*81.(835 

8*81.3315 

8*81.3335 




RESISTOR IK 55 .355 FC TC*.400/4600 
RESISTOR IK 55 ,355 FC TC*.400/4fc00 
RESISTOR IK 55 .355 FC TC5-400/4600 
RESISTOR *3K 55 .355 FC TC8.4D0/4800 
RESISTOR ISK 55 .355 FC TC5.400/4BO0 


011*1 

011*1 

01121 

011*1 

01121 


C81SZS 

C8I02S 

CBIOZS 

C822S5 

C82255 


AlRlTl 

a:ri74 

*|Tl 

A|T| 

A|T1 

A|T« 

AIT1 


8*81.(835 

0683-1015 

*188-8855 

*188.0855 

*188-8855 

*188.0855 

*188.8855 


5 


RE8I8T0R 18K 55 .355 FC 70-400/4800 

RESISTOR 100 5% ..25W 250mfDC 
TRANSFORMER-PULSE 1:M 
TRANSFORMER-PULSE 1:11 
TRANSFORMER -PULSE Ml 
TPANSFOPMEP-PULSE 1:1 1 
TRANSFORMER -PULSE 1:1:1 


01121 

2 i 0§0 

26440 

26060 

26060 

26000 


C81855 ; 

9100-0855 

9100-0855 

9100-0855 

9100-0855 

9100-0855 


JIT* 

A|Tt 


*188-887* 

<180.8831 




TPAN5F0RMEP-5IGNAL lOmH 201 

TRANSFORMERlTOKlllBl) ||l|| 


26060 

26460 


9100-0879 

9100-0825 


A|M| 

AlUl 

A|US 

AiU4 

AlUS 


1838.811* 

18*0.8437 

5000-3056 

5080-3056 

1838.011V 


M 

5 


le OR AMR SR OU4U 8.DIP.R 
IC MOOUUATOR TO-IOO 
IC MODULATOR TO.loO 
IC MODULATOR TO-IOO 
IC OR AMR OP Dual b-oip.f 


»1<*8 

04TI5 

04715 

04TII 

01*38 


CA14566 

MC14966 

CAIOSBC 


A|U* 

AfUr 

A|U« 

A|U* 


1830.8437 

1830.0417 

1826-0139 

1826-0139 

I830.0I18 


2 


IC MODULATOR TO-IOO 
IC M00ULATO5 TO-IOO 
IC OR AMP L05-BIA8-H-IMRD TO-4* 


04T11 

S4TI5 

37014 


HC14960 

MC10966 


AlUtC 


9 


IC OR AMR L05-8IA8-H-IMP0 TO-09 
IC comparator or quad 14-OIP-P 


270S4 

00713 


MLM559R 



section forordenng information 
inaicates factory selected value 
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Table 6-3 



Table 6-3. Replaceable Parts (Cont'd), 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










Aa NiaceLLANioua aartb 








AAlTlattAAA 


T 


1 


RkATI aHICLO, *t 


aoooo 


ooari>oo*oo 




4AI7le00A«T 


a 


1 


RLATI aHtCkO, Aa 


aaooo 


ooirs>oooor 




0AITI«0SA1I 


T 


a 


PIATC ANiekO 


aaoio 


ooars>oooaa 




OAlMaAOAIl 


a 


i 


RLAra AHItkO 


aoooo 


ooari-oooax 


At 


AAltfakAIOI 


1 


1 


aOMCR AMPliriER ROARO AiaCMakY 


aaooo 


ooari«o6toi 




AAltlaiABOl 


T 




RC lOARO, eiANK 


aaooo 


ooartAaosoi 


IlCl 


«ttO«l08S 


1 




CAPACITOR-FXD 4.7uF 201 I6V0C 


aoooo 


0t60«|099 


tlCI 


OlkOOAAS 


t 




CARACITORaRXO ,1UP taO'EAt fOVOC CCR 


aoooo 


0t00*|04l 


<|(s 




f 




eARACiTOR«Rxo .«tux 4a««aox taovDc cer 


aaooo 


ot»o-aos« 


«tC« 


OI*8>IOSf 


8 




CARAClTORaXXD .OtUX tao«aat laOVDC cer 


aaooo 


oiko-aost 


UCf 


OlAOelOAS 


% 




CAPACITOP-FXD 4.7uF 20'1 16VDC 


ttoso 


oioo'toos 


*|CS * 


OikO'IIK 


4 


4 


CARAClTOR>rxD URR 4«St SPOVDC CER «*>I0 


aoooo 


oiAO-aaoa 


Mtr 


9iso>ioa« 


1 




CAPACITOR-FXD 4.7uF 20t 16V0C 


19490 


otoo>toes 


tii* 


eik»>ta4t 


1 




CARACITOR'RXO A.TRF «>.aSRr SBOXOC CER 


aaooo 


otoo>aaoo 


UCf 


oia««ioti 


9 




CAPACITOR-FXD 4.7uF 20t I6V0C 


19490 


0U0»t069 


UClO 


aiaa»toas 


a 




CAPACITOP-FXO 4.7uF 201 I6VDC 


19490 


OlOO'tOOS 


tiCll 


aiAoaioff 


9 




CARAClTORarxO .OiUR *»9*»0t lOOVOC CER 


aaooo 


OtOO-IOlS 


ticit 


At*a»M 0 T 


a 


1 


CARACITOR'XxO ItORP *«ax SOeyDC MICA 


aoooo 


otoo+aaor 


MCll 


Atfwoai* 


1 




CAPACITOR'V TRMR«CIR IIOV PC^MTB 


saroi 


looiao a/opp npo 


tiCU 


oia9.toai 


t 




CAPACITOR-FUD 4.7uF :0t 16VDC 


aaooo 


otoo-ioos 


ticls 


eiaoaiaas 


1 




CAPACITOR-F«D 33uF +75-101 HSVDt 


aoooo 


otao«ioBi 


t|(u 


0tA«>SA4S 


1 




capacitor«Pxd .tuP *ao«aox savoc cer 


aaooo 


otoo>iooi 


UCfT 


aU9a|4Al 


1 




CAPACiTOR-PxD ,iup fao»a«x soyoc cer 


aoooo 


0U0-I44J 


• |C|I 


Blt 9 «| 0 af 


t 




CAPACITOR-FXD 4.7uF 20t I6VDC 


aaooo 


otoo-toos 


•iCif 


oia»«ioaa 


1 




CAPACITOR-FXD 4.7uF 20X I6VDC 


aaooo 


otao-toas 


•icte* 


ot*A«9tia 


t 


1 


cAPAciTOR>pxp aaopp *«sx looyoc pica 


aaooo 


0160 * 41}4 




ai*a«tata 


4 




capacitor.pxd iipp *•» saayoc cer ofso 


aaooo 


otoo«iasa 




otk»«aiH 


1 




CAPAClTOR<PXD aiopp *«SX lOOyDC mica 


aaooo 


0U0«Ctl4 


UCll 


atao>iaas 


1 




CAPACITOR-FXD 33uF +75-10X 25VDC 


aoooo 


otao+toai 


MCt« 


ait«*taai 


1 




CAPACITOR-FXD 33uF +75-101 25VDC 


29490 


otao-ioai 


tlCM 


oiao«iaaa 


6 




CAPACITOfl-FiD 33uF +50-30* ISyOC 


aaooo 


otao-toao 


tiei* 


otia>aaia 


t 


4 


CARACITORaPXD .OSUP fEOI RPOyOC CER 


isooo 


otto-oosa 


tICtt 


9ia»aioa$ 


S 




CAPACITOR-FXD 4-7uF 20* 16VDC 


aaooo 


otao-toat 


*|Clt 


0lt0«t077 


5 




CAPACITOR -FiO 220uF +50-10* ifiVDC 


19490 


0ii0*1077 




aiaoeioaa 


f 




CAPACITOR-FXD 4.7uF 20* 16V0C 


aoooo 


otao«toas 


llClo 


OltOatOTT 


5 




CAPACITOR-FXD 220«F +50-10% 16VDC 


aaooo 


otao-torr 




oia9>aoai 


9 




CAPACiTOR.PXD .oiuP 4ao«aox laavoc cer 


aoooo 


otoo-aoBB 




oi*o»aais 


9 




capacxtor.pxo .otup 4ao«aax looyoe cer 


aaooo 


ot«o«aosB 


*|CI1 


aita«iaai 


5 




CAPACITOP-FXD 4.7uF 20% 16VDC 


aaooo 


otao-toBB 




atko-iaas 


1 




capacitor-pxd ,iup 4ao-a«x soyoc cer 


aaooo 


at*o<iooi 


M(|« 


oikoaaois 


9 




CAPACiTOR-pxe ,oiuP »ao>aot laoyoc cer 


aaooo 


OtOO«aOBB 




aiaaeiaas 


f 




CAPACITOR-F»0 4.7uF 20* 16«DC 


aaooo 


otao«toaB 


•Kit 


Aiaa.ioas 


1 




CAPACITOR-FXD 33uF +75-10% 25V0(. 


aoooo 


4tae«toai 




OMOaOIBT 


4 




CAPACiTOR-pxe taoRP p-n laoyoe mica 


ratio 


DMtsPtatjoioowytCR 


AIG40 


aiao>ioai 


a 




CAPACITOP-FXD 4.7uF 20% 16VDC 


29480 


oiao«toaB 


UCII 


eik»>iaai 


1 




CAPACiTOR'PKO .luP Aao«tat soyoc cer 


29490 


0140-I44I 


Altu 


oi*o>aoss 


9 




CAPACITOR-PXO ,OtUP 4R0*a0t lOOVOC CER 


aaooo 


OtOO-aOBB 


aKai 


oik«>aais 


9 




CAPACiTORaPxo .atuP »ao«aot looycc cer 


aoooo 


atOO'IOBB 


A|C«« 


atao*ioaa 


s 




CAPACITOR-FXD 4.7uF 20% 16VDC 


aoooo 


OtaO-tOBB 


Aie«« 


ouo«aaia 


4 




CARACITOR-PXO tIRP +>SX SOOyOC CER 0««S0 


aaooo 


otoo«aasa 


AtCl* 


oiao«toai 


f 




«PACITOR-FXD 4.7uF 20* leVOC 


aaooo 


OtaO'tOBB 


A««f 


au«>aaaa 


1 




CARACITOR'PXO O.TPP f.ESRP SOOyOC CER 


lOoBO 


otko*aao4 


Aiii( 


eiaa>iaas 


t 




CAPACITOR-FXD 4.7uF 20% I6V0C 


29490 


otao-toBB 


AlC(« 


Ataa>iaat 


t 




CAPACITOR-FXD 4.7uF 20% 16VDC 


29490 


otae-toBB 


AlCtO 


oui«aosa 


9 




CAPACITORaPXO .OIUP 400«a0X lOOyoC CER 


29490 


OtkO-IOSB 




«i«p.9iat 


9 


1 


CARAClTOR*PXO aoORP *-f| lOOyOC MICA 


ratio 


DMtBPIOtJOlOOWytCR 


Ml** 


0ik9*4794 


a 




CARACITORaPxO 5 6RP A-.S PP 100 yOC CER 


aaooo 


01 60-4794 




ataa.ioas 


1 




CAPACITOR-FiD 4.7uF 20* 16VDC 


aaooo 


OtaO-tOBB 


AICM 


oi6»*taas 


s 




aPACITDR-F*D 33uF +75-10* 25V0C 


aaooo 


otao-toai 


Aiesi 


oiaoMaai 


1 




CAPACnuR-FtO 4,7uF 20* 16V0C 


aaooo 


otio-toaB 


Ml** 


0lka«IA41 


t 




CARACiTOR-Pxo ,iuP 40o»toa soyoc cer 


aoooo 


9I*0«I44| 


MC** 


euaoaai 


1 




CARACtTOR-PXO .lUP «0o-IOI SoyOC CER 


aoooo 


0tk0«|40l 


AlCU 


9iao«taaa 


5 




CAPACITnR-FXD 4„7uF 20% 16VDC 


aaooo 


OtaO-tOBB 


*ieM 


0140-0195 


» 




CAPACITOR-FXD 130PF +-5% 300VOC MICA 0+70 


aoooo 




aicao 


ouoaaaia 


4 




CARACITOR<Pxe lIRP A-SS SOOVOC CER 0*»30 


aaooo 


otko>aasa 


Ml*i 


0140-0199 


H 




CAPACITOR-FXD 240PF +-5% 300V0C MICA 


aoooo 




MS** 


oiaa>iaai 


[■ 




CAPACITOR-FXD 33uF +75-10% 25VOC 


aaooo 


otao«toai 


AlCtl 


aiSBafoai 


n 




CAPACITOP-FXD 33uF +75-10% 25VDC 


aoooo 


otao<toai 


MS** 


aitp«ioaa 






CAPACITOR -FtO 33uF +50-30* lOYOC 


aaooo 


9180*U99 


AICkS 


otsaaioas 


1 




CAPACITOR-FKD 33uF +75-10* 25yOC -• 


aaooo 


otao-toai 



See introduction to this section for ordenng information 
•■Indicates factory selected value 
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Section VI 

Table 6-3 



Reference 

Designation 



Model 






HP Part 
Number 



0 Ho«l#TT 

0 t* 0 «S««l 

01 t»«I 0 SI 

0 t 64 «l« 9 S 

«UO<tO«f 



OKOXtTT 

tl6«<l«4S 

«l40«t««1 

4 I 49 *I 4 M 

9t(9«tOTT 

9ltO*l«7T 

9 it 9 «l 97 « 

0 U 9«1441 

0 I*«> 144 I 

I *01.11 *« 
1 * 01 . 004 * 
1 * 01 . 00*0 
1 * 01.0440 
1*01.0011 

1*01.0011 

1 * 01.0040 

1001.0040 

1 * 01.0040 

1*01.00*0 

1 * 04 . 004 * 

1 * 01.0040 

1 * 01.0040 

1 * 01.0040 

1 * 01.0040 

1 * 01.0040 

1 * 01.0040 

1 * 04.1140 

1 * 04.1140 

1 * 04.1140 

1 * 01 . 004 * 

1 * 01.0041 

1 * 04.0044 

14 * 0.0417 

14 * 0 * 04*7 

14 * 0 . 04*7 

1 ** 9 . 44*7 

04 * 0 * 0*14 

04 * 0*0414 

* 140 * 017 * 

* 140 * 017 * 

* 140*4410 

14 * 4 * 014 * 

1****1141 

14*4.001* 

1404 . 0 *** 

14 * 4*0071 

1404.00** 

1 ** 4 * 00*1 
1 ** 4.0044 
1 ** 4.4471 
1 ** 4 . 114 * 

1 ** 4 * 014 * 

1 ** 1**401 

1**4.411* 

1 ** 0.0447 

1 ** 1.0401 

1 ** 1.0011 

1 ** 0 . 014 * 

1*S**01*1 

1**4.901* 

1 ***. 00*4 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



C40*CIT04»rX0 1*007 7.11 lOOVOC MIC* 

CAPACITOB-FXD ;2HuF +50-101 16VDC 
CAPACITOP-FXO 4.7uF 20% 16VDC 
CAPACITOP-FXD 220uF +50-10% 16VDC 

e* 7 *ctro*. 7 «D ,iu 7 +* 0.400 sovoc ccr 

e* 7 *CtrO 4 . 7 x 0 . 01 u 7 ' + 10.400 looyoc CEO 

CAPACITOR-FXO 4.7uF 20% 16V0C 

CA 04 CIT 00 . 7 K 0 . 1 U 7 + 10.*00 90 VDC CEO 
CA 74 CIT 00 . 70 D , 01 U 7 > + 00+400 lOOVOC CEO 

CAPACITOP-FXD 4.7uF 20* 16V0C 



C*0*etTOO-000 ,IU 7 +00+400 lOVBC CEO 

CAPACITOP-FID 220uF +50-10* 16VDC 

e«o*etroR. 4 XD .lur +io.*oo soooc ceo 

eooociroo.Fxo .lur +* 0.400 lovoc ceo 

CAPAC1T0P-F(0 4.7uF 20* I6VDC 
CAPACITOR-FID 4.7uF 20* I6VDC 
CAPACITOP-FID 4.7uF 20% I6VOC 
CAPACITOR -FID 220uF +50-10* 167DC 
CAPACITOP-FID 220uF +50-10* 16VDC 

CAPACITOP-FID 330uF +50-10% 6.3VDC 

C« 7 AetTO*.FOD . 1 U 7 + 40.100 lOVDC CEO 

cAOoeiToo.poo .tur + 10.400 sovdc ceo 

OIODE.eNr iov 40 00.7 P 0 o, 4 M tCo +,060 
OIOOC. 4 NO *,t*v II 00.7 P 04 . 4 H rC «+.0440 
OlOOe.OMtTCHINO IOV SOMA INI 00 . 1 * 
OIOOE.OMITCMIN* IOV SOMA IN* 00 . 1 * 
OIOOE.OEN 000 |* 0 V looMA 00.7 

OlOOC.eCN 000 t* 0 V IooMA 00.7 
OIOOC.IHITCmINO iov *oma in* do.s* 
DIOOE+OHITCHINO IOV SOMA IN* DO.IS 
OlOOe.ONtTCHIN* IOV S*MA 4 NI OO.IS 

oiooc.ohitcnino iov Soma in* oo.is 

OlOOE.ZNO *,|«v so 00.7 00 a, OH TCa«.o 4 ZX 
OIOOE.ONIieHINO lOV SOMA IN* DO.IS 
eiOOC.*HtTCNINO IOV SOMA 4 N 0 OO.IS 
OlOoe.OHITeMINO IOV soma in* oo.is 
DIOOC.OWITCHINO SOV SOMA IN* OO.IS 

0 t 00 t.*HlTCM|N 8 IOV SOMA 4 N* OO.IS 
OlOOC.OWlTCHINO IOV SOMA |N* DO.IS 
OIOOC. 4 NO lOV 41 00.7 OD 0 . 4 N TCa+.OOS 
OIOOE.INO lOV II 00.7 00 a, 4 l) TCot.OAX 
DlOOE.ENO lOV II 00.7 00 *, 4 N TCa+. 06 E 

OIOOE.OEN 000 lOOV IOOMA 00.7 
OIOOE.OEN 000 loOV IOOMA 00>7 
OIOOE.INO 7 .SV SI 00.7 00 I. 4 N TCa+.OSI 

eONNECTOO.RO *M* M OC SO.OHM 
CONNECTOO.RO' 0 MB M OC SO.OHM 
eONNECTOO.RO *M« M OC SO.OHM 
eONNCCTOO.RO *MB M OC SO.OHM 

OELAVt REED 
OEI.AV, REED 

COILmMLO 44 UH 1 *| * 47 * .lSSDx. 17 SL 8 .N 0 M 
COIL.MLO ttUH 141 B* 7 S . 1 * 901 . 17 SLB.N 0 M 
CeiL.MLO 144 UH SI OaSO . 1 SSDX. 17 SL 0 .N 0 M 

TRAN 4 I 4 T 0 R NON 4 NS 17 * tt TO.T* OOiIOOMN 
TRANSISTOR H05-FET PD-lOOmP ID-1 5mA 
TRAN 4 I 4 T 0 R NON *| TO.IO ODaUlMN 
T 0 AN*I*T 0 R non *1 OOalOgMN OTV 604 MHZ 
TRANEKTOR non si 00 B 140 MN OTbIOOMHI 

TRANBKTOR non It OOtlOOMN 0 t** 40 MHZ 
TRAN 4 I 4 T 0 R NON tl ODUOOMN OTatoOMHI 
TRAN 4 I 4 T 0 R NON *| OOaHOMN OTatOOMHI 
TRANBItTOR NON SI OD 4140 MN OTitOSMHZ 
TRAN 4 I 4 T 0 R NON 1 NS 17 * *t 70.74 OOalOlMN 

TRANBIOTOO NON |NS 17 * II T 0.71 00 >Io*MH 
TRANBIOTOR ONO «| 00 N 140 MN 0 T* 70 SMHZ 
TRANBIOTOR NON *1 TO.<S OOalAOMN 
TRANBIOTOO NON || T 0 .|* OOalN OTatOOMHI 
TRANBIOTOR ONO «I OOalAoMw OtiTOOMMZ 

TRANBItTOR ONO |N 1 * 04 A *1 70 . 1 * ODalOOMW 
TRANBIOTOR NON 1 NSI 7 * II T 0 . 7 * OOaigoMR 

TOANBtaTOR NON *| TD.l* POR 140 MN 
TRANBIOTOR NON *I ODaiggMN OTggggMHZ 

TRANSISTor HOVFET PD-lOOmW ID-1 5mA 



See introduction to this section for ordering information 
♦Indicates factory selected value 





Mfr Part Number 




oMtsoutJoiogiiviCN 

0184.1077 

01 * 0 . loss 

01*0.1077 

01*0-1441 

OlAO-lOSS 

01 * 0 . loss 

01*0.1441 

oucioss 

01*4.10** 



0160.1441 

01*0.1477 

0160.1441 

0160.1441 

01*0.10*1 
01 * 0 . lots 

OI40.10BS 

01*0.1077 

01*0.1077 

01*0.107* 

0160.1441 

0160.1441 

1401.1160 

1401.0044 

1401.0040 

1401.0040 

1401.0011 

1401.0011 

1401.0040 

1401.0040 

1401.0040 

1401.0040 

1401.0044 

1401.0040 

1401.0040 

1401.0040 

I401-0040 

1401.0040 

1401.0040 

1401.1160 

1401.1160 

1401.1160 

1401.00ZS 

I40I-0OI* 

1401.0064 

IZSO.OIST 

1IS0.0IS7 

1150.0157 

1150.0157 

0440.0114 

0440-0*14 

9140.0174 

4140.0174 
4140.0*10 

ZNS174 

1BSS.0I61 

1**4.001* 

laso.oooz 

1**4.0071 

1*94.0042 

1 * 14.0041 

1*94.0042 

1894.0071 

*N|174 

2NS174 

ltS|.0|01 

1*14.0014 

ltSA.0247 

1**1.0201 

INI404A 

2NS1T4 

1BSS.0261 

1*14.0014 

1BS4.Q042 
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Table 6-3. Replaceable Parts (Cont’d). 



® Reference 
Designation 



tiail 

iiatt 

lUH 

*•!»! 

iiiaii 

I «a« 

I tiais 
! «ai» 
' tsaie 

r «iaii 
’ tiait 
t mail 

4UU 



«]a» 

' Dial 
mat 
4iai 
Aia« 
mai' 

t 

! mat 
tiat 
ttat 
tiat 

maio 

mail 

matt 

mat! 

mai« 

tiaii 

matt 

*»a»T 

matt 

Aiait 

*iai« 

tiati 

matt 

titis 

Aiait 

matt 

*i;tt 

titit 

matt 

tiat* 

matt 

mail 

tiait 

tiaij 

mail 

«»ait 

illlt 

tsait 

•salt 

•sa«« 

•sa«i 

•sa«t 

•saai 

matt 

•ia«t 

•laat 

•sat; 

•lati 

•satt 

•last 

•lasj 

•last 

•lasi 

tiata 

•last 

Jiast 

*iasT 

•last 

•last 

•latt 



HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1SS««00TI 






raANSjaroa nan ti aotiotaa FTattoMHZ 


88480 


1854*0071 


lastaoott 






raANSItTOR NFN SI aoatOtMN FTatOOMHZ 


86480 


1S$4*0092 


18S4«009l 






TRANSZtTOa NFN tl aOatOOHN FTatOOMHZ 


80480 


1814*0092 


tatt«gttt 






rRANtitroa nfn tz ao*tooMH rrnttoMHZ 


80480 


1854*0098 


I6f8*00?l 






TaANtitToa aaa sz aoaiaoaa 7T«t»0MHZ 


atoto 


US4>0071 


itSt««14S 






raANtiiTaa nan aastat si ro«7t povzoomm 


04713 


8N5179 


t8S8«0SAf 






TRtNtltToa NPN tNSt7t SI rO«7t POitoOMW 


04713 


8NS1 79 


t6SS«080i 






TaANtttToa paa tz po'Ssomm ptp704mhz 


ttoso 


1853*0803 


ttttattit 






TRANtllTOa NPN ai TO«tS Pp«}t«MN 


atoto 


1854*0019 


tstt'tiar 






TaANtltTOa NPN ii to*}* Ptatw ptmoomhz 


ttoto 


It84»0t«7 


ttts>ttoi 






ratNStsToa pnp tz ps^ipomh pt*t«omhz 


80400 


1853*080} 








raANSItTOa pnp tNttOAt tl TO>lt PDatOOMN 


oiaos 


8N8704A 


t6fS*9064 




8 


TRANSItToa PNP INttta 81 PO«lCN PTaSMHZ 


04713 


8N4918 


— usi»fliit -- 




8 


TRiNSIlTBN NPM *1 •fl.lnu Ir.iuuj 






itst’Otri 






TatNtZtTOa NPN II POnIOONN ptatOOMHZ 


88480 


IM4-007I rpto 7S11=«) 


tiot>osst 




1 


RCtitTOa>TaMR so tot c tici««ej i.trn 


88480 


8100*0118 


tttS'tltS 






PCtItTOa t.tK n ,tSN PC 1Ca«400/«TOO 


01181 


C68889 


07f7«OlTf 






actztToa 1.I4K tx .tasN p tc*o*«ioo 


tosos 


C4.1/a*T0*Sl6l*F 


0*M»1049 






pcaisroa I04K n .tsM pc Tc*«4oo/t§oo 


01181 


CB1049 


tttlalStt 






attisroa iook sx .tSM Pc TC«*44o/tooo 


Ollll 


CB104S 


06tt»Itl4 




1 


PESI']TOP 330 51 .125W 


80400 


0698*8834 


06IS«470f 






atsitToa 47 sx .isn pc tci-4oo/*so4 


01181 


CB4708 


086S«ltt$ 






actitToa t.tK sx .aSN pc TC««4oo/t7oo 


01181 


CB888I 


ltOO*820T 




\ 


aesisToa-raMR sr icx c siot>4oj l•TaN 


80400 


8100*3207 








RCtlSTOR a.iSK IX ,ttSN P TCiOt'lOO 


84144 


C4.iyo.ro-tisi«p 


•TST.OttO 






RCSZSTOR IK IX .laSN P TCR0*«I4« 


84146 


C4<l/0>T0«100loP 


071 






RESZSrOR til IX .ItSN P TC«4t>loe 


aosok 


C4*t/8*rO*1114*F 


tattattis 




8 


RStZITOa I.ItK IX .ItSN P TCROflOO 


tOSOk 


C4*l/6»ro*8861*F 


0MS«0084 






Rtaitroa t.iSK ix .laSN p Tc<ofi4o 


84146 


C4*l/S*T0*8lll*F 


OMMOOlO 






RCtlSTOR a.ISK IX .ItSN P TCNOt-lOO 


84146 


C4*l/6*rO*8tll<-F 


t7tr»o«»i 






RCtlSTOR 100 IX .ItSN P TC«0«>I00 


tostk 


C4al/0«T0>I0I«P 


071T«00|0 






RCOISTOa til IS .ItSN P TCn«t«I04 


84146 


C4>l/B«T0«tllR>P 


07f7«04l4 






RCsisToa til IX ,iasN p tcrot-ioo 


24846 


C4»i/e*ro*iiiR*7 


07t7«00t0 




10 


RCtlSTOR 7S4 IX ,iaSN P TCNOflOO 


84846 


C4«iy8«T0«7Il-P 


07l7«04(0 






aCBISTOa TS4 IX .ItSN P TCNOflOO 


t«S4k 


C«.|yB.T0>7St>P 


trsr»o4ot 




s 


actzaroa no ix .itSN p tcnot-ioo 


24846 


C4«iys«To>til»P 


0717«0010 






RCOIOTOR SOI IX .ItSN P TCn4*>140 


84546 


C4»1/6*T0*301R*F 


000i«4705 






RCSZSTOR 47 sx .tSN PC TC«>400 Pt544 


01181 


CS4701 


06fS«S444 






RCOIOTOR Ilk IX .ItSN P TCnOT>100 


tostk 


C4*i/0*TO«S16R*r 


04iS»0701 






RCIISTOa 47 sx .tSN PC TCR-40O/TS00 


Olltl 


CB470S 


•tti.trtt 






RCSZSTOR 47 IX .tSN PC TC**400 /t500 


01181 


CB4708 


OO00*00Bt 






RttztToa 464 IX .tasw p tcnot-ioo 


84846 


C4*l/6*T0*4640*r 


07l7*0401 




1 


acszsToa loa ix .lasM p TCkO«*io» 


84846 


C4«1/0*TO*168R»F 


07ST>0t0t 






RESISTOR 114 IX .ItSM P TCROT-lOO 


84146 


c4*i/e*T0*ni*F 








RCtlSTOR t.lSK IX .ItSN P TCaot.lOO 


24146 


C4«t/a*T0*8lSloF 


0698-4406 






RCOIOTOR 115 lx .ItSN P TCNOT>IOO 


84146 




tttS»tttt 






RESISTOR a.lSK IX .ItSN P rCNOT«100 


24546 


C4.1/8*T0*8lStoF 


Q4O|*4701 






RESISTOR 47 SX .tSN PC TCN>40ft/TS0a 


Ollll 


CB4705 


ttti»«r«s 






RCSZSTOR 47 SX .2SN PC TCr«44O/tS00 


Ollll 


CB470S 


06B|*1001 






RESISTOR 14 sx .2 SN PC TCn>40O/tI00 


Olltl 


CBIOOS 


OttS.IOOS 






RCOIOTOR to sx .ISN PC TCn«4OO/*S0O 


Ollll 


CBIOOS 


OtttaStOt 




4 


RCSttTOR SSl IX .SN P TCNOflOO 


tsvoo 


0698*3404 


0606«S004 






RCtlSTOR It] IX .SN P TCN0 t«100 


18400 


0698*3404 


0400«3404 






resistor Its IX ,SN P TCtOT-lOO 


tstoo 


0698*3404 


0419*J404 






acszsTOR lai it .sn p rcRtfioo 


ttoto 


OkOlalOOO 


otai.si2S 






RESISTOR l.JK sx .aSN PC TCn.404/tT0O 


Ollll 


CB3385 


048S*ilSS 






RESISTOR UK SX .tSN PC TCr«444/*S00 


Ollll 


C6S331 


068s«2I05 






acatsTOR ta sx .tSN pc tcn>4oo/*sso 


oiui 


CB8I01 


OttS'lllS 






RCtltTOR UK sx .aSN PC TCR-4OO/TO00 


ollll 


CB3SS1 


ttas'ttts 






RCtlSTOR t.tK IX .tSH Pc TCN-aOO/TTOO 


Olltl 


CBttlS 


tttl.tots 






RCeitTOR IK sx ,2SH PC TCN>440/»6tS 


Ollll 


CB1081 


Ottl'ttos 






ataitTOR at sx .isn pc tcr«40o/«soo 


Ollll 


C88I01 


0446«S4S0 




t 


RCtlSTOR Ot.lK It .ItSN P TCnST'IOS 


14546 


C4»1/8*T0*428I*F 


0O€S«tlti 




1 


aeazsTOR tso sx .asN pc TCfsoo/ttoo 


Olltl 


CBlSll 


ttts««7tt 






RCeiSTOR 4,7K SX .tSN PC TCN»40C/tT00 


Olltl 


CB47IS 


tttl«|t4S 






RESISTOR to It .aSN PC TCN«4tO/*IOO 


Olltl 


C81001 


00i}«1001 






RCaiSTOR 10 IX ,2IN PC TC««440/*I00 


Ollll 


CBlOOl 


07S7*0890 






RCtlSTOR IK IX .ItlN P TCNOT«100 


iOIOO 


C4«l/a»TO*lO01*F 


048S«470l 






RCtlSTOR 47 IX ,tSN PC TCn«400/tI04 


01181 


C84701 


001S*47|1 






RESISTOR 4.TR SX .tSN PC TCn.oOO/tTOO 


01 Itl 


CB47tI 


CttS.SSOS 




4 


RtSItTOR U IX .tSN PC TCn.AOO/tIOO 


01181 


CBUOS 


0t9S*44SB 




8 


RtSISTOR too IX .laSN P TCROflOO 


I4S46 


C4«1/B«t0«S40R»F 


0403«I101 






RCSZSTOR U IX .tIN PC TCn.oOC/tIOO 


01121 


CB3305 


tt8S«47tS 






RCtlSTOR 4T sx ,ZSN PC TCN>4O4 /tIO0 


01181 


CB4705 


0691«4701 


0 




RCtltTOR or IX .tSN PC TCN>4SO/*IOO 


Olltl 


C84705 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Model 4275 



Table 6-3, Replaceable Parts (Cont'd) 



Reference 

Designation 



HP Part 
Number 



o»r«oiT« 

«*«1«470S 

444S«4roS 

04(S>I«1S 

04tl«lfSS 

«t>i«4r«( 

4Tir.«i;T 

otiwtits 

07<r.«tT4 

46M.I04I 

44«I«|«4S 

47t7«041i 

«4M>470f 

«4*«>0C(4 

•7IT>4I«4 

0476.I447 

04M<474I 

044I>44|1 

4446>04(4 

«4««.00«4 

07ir«04tl 

«7<7«04I4 

0*«8>4440 

0757-0433 

07ST«048I 

47ST«04t« 

0681.4706 

0608.1444 

0681.4706 

0681.4706 
0608.|44t 

0757-0280 

0767.0408 

0608.0084 

0601.4706 
0681.1006 
0601.1006 
0681.1116 

0681.1116 

0681.8106 

0681.1116 

0681.8886 

0601.1086 

0601.8806 

0681.4786 

0601.1006 

0681.1006 

0767.0880 

0681.4706 
0681.4786 
0681.1106 
0608.4466 
0681.1106 

0601.4706 

0611.4706 
0767.0874 

0611.4706 

0601.4706 
0601.4706 
0648.8144 
0681.1116 
0601.1801 

0601.1801 

0681.1611 

0661.1111 

0681.1806 

0611.1806 

0717.0448 

0767.0401 

1810.0806 

1810.0801 

1810.0118 




Description 



Code Number 



*8118708 I.IIK It .188* 7 TCO04.I00 
*81X170* 47 68 .IS* 7C TC*.400/*000 
*88X670* 116 It .1X6* 7 tCiOi.lOO 
*88X870* *7 SI .86* 7t 7CI.40O/4S00 
*86X870* IS* St .86* 7C 7Ct.400/**00 

*88X870* IS* St .16* 7C 7C*.406/«*00 

re*.406/7soo 

*81X870* 40.0 It .188* 7 7C70..100 
*86X870* 8.1K St .86* 7C 7C*.4007*700 
*88X870* 1.16* It .186* 7 7C*04.|00 

*88X070* 100* St .86* 7C 7C7.400/7800 
*88X870* 100* St .86* IC 7Ci. 400/7600 
*881870* ill It .I8S* 7 7C*0*.I00 
*881870* 47 SI .IS* 7C 7CI.40O/7S00 
*881870* 1.8* St .86* 7C 7C*.400/«700 

•* l'”* ' TCiOt.lOO 
*801070* |K It .lit* 7 reaofioo 
*88X870* 481 || ,|8S* 7 76*07.100 
*8*1070* 47 St .as* 7C 7CS.400/7804 
*881870* 8.86* It .IXS* 7 76*07.100 

*881870* X.IS* It .I8S* 7 t 6*07.IO0 
*881870* t.lSK It .Its* 7 76*07.100 
*881870* 100 It .111* 7 76*07-100 
*887870* Sll It .18S* F 76067.166 
*881870* 64* It .IlS* 7 76*07-100 

RESISTOR 3_32» U .125* F TC=0+-1Q0 

*88X870* no It .186* 7 76*07.106 
*88X870* 101 It .IIS* 7 76*07-100 
*88X870* 47 St .88* 76 76*.40O/7SOO 
*88X870* 116 It .116* 7 76*07-100 

*88X870* 47 SS .88* 76 76*>400/7SOO 
*88X870* 47 St .IS* 76 7e*.40O/7S00 
*88X870* 817 It ,186* 7 76*07-100 

RESISTOR it 1J ,125* F TC-0+-100 

*88X870* 110 It .Its* 7 76*07.100 

*881*70* 8, IS* It .IIS* 7 76*07.100 
*88X8rO* 47 St .as* 76 76*.460/7S06 
*88X870* 10 St ,1S* 76 76*.400/7SO0 
*88X870* 10 St .IS* 76 76*-400/7S00 
*86X870* 1.1* St .IS* 76 76*.400/7700 

*81X870* IS* St ,1S* 76 T6*.400/7*00 
*81X870* II St .88* 76 7e*.400/7S00 
*88X870* IS* St .IS* re 76*-4 oO/ 7I04 
*86X870* 8.1* St .86* 76 76*.400/7700 
*86X870* I* St .IS* 76 764.460/7600 

*88X870* II SI .IS* 76 764.40O/7SOO 
*88X870* 4.7* St .IS* 76 764.400/7700 
*88X870* 10 St .as* 76 764.40O/7S00 
*88X870* 10 St .as* 76 7e*.40e/7S00 
*81X870* I* It .IIS* 7 76*07-100 

*88X870* 47 St .86* 76 764.400/7600 
*88X870* 4.7* St .88* 76 764.400/7700 
*88X870* II St .as* 76 764.40O/7S00 
*88X870* SOO It .116* 7 76*07.100 
*88X870* 11 St .IS* 76 764.400/7S00 

*88X870* 47 St .IS* 76 764.4OO/7SO0 
*88X870* 47 St .IS* 76 764.400/7600 
*88X870* l.ll* It .IIS* 7 76*07-100 
*81X870* 47 St .IS* 76 764.400/7600 
*88X870* lU It .118* 7 76*07-100 

*88X870* 47 St .IS* 76 764.400/7600 
*881870* 47 St .18* 76 764-4OO/7SO0 
RESISTOR 2.451 .251 .125W 

** •*’" 76**466/7*oo 

*86X670* 18 St .88* 76 764.400/7600 

*88X670* II St ,86* 76< 7t*.*6t/7t00 
*88X170* ISO St .IS* 76 764-400/7400 
*88X670* ISO St .IS* 76 764.400/7000 
*81X170* II St .IS* 76 7e*-400/7SO0 
*86X170* II St .as* 76 764-400/7600 

*88X870* ION It .116* 7 76*07-100 
*881870* too It ,|1S* 7 76*07-100 
*I7M0*K.R18 1.1174,7 k OMM I 7 
N1TM07K.788 8.81*4. 7K ON* I 7 
NXTM0*K.*81 18.0X718.0* OHM X 8 



See introduction to this section for ordering information 
’Indicates factory selected value 





64.1/8.70.1111.7 

664706 

64.|/8.r0.114*-7 

664706 

esisis 

6*1616 

684706 

ei.l/l.70.4008.7 

688186 

64.1/8.70.1101.7 

681046 

681046 

64.I/I.70.11I7.7 

68*706 

68I81S 

64.1/8.70.1161.7 

64.1/0.70.1001.7 

64.1/1.70.41I8.7 

68470S 

64.1/8.70.1841.7 

64.1/8.70.11*1.7 

64.1/8.70.81*1.7 

64-1/8.70-101.7 

64.1/8.70.S118.7 

C4.1/8.70.4407.7 



64.1/8.70.1 1 1.7 

64.1/8.70.101*.7 

614706 

64.1/8.70.1187.7 

6I470S 

684706 

64.1/8.70.8178.7 

6«.l/8-70.11l.7 

64.1/8. 70.11S1.7 
684706 
6*1006 
eoloos 
681181 



61810* 

68471* 

681006 

68I00S 

64.1/8.70.1001-7 

684706 

6*4786 

681106 

64.1/8.70.6*0*.7 

68IS0S 

6B470S 

61470S 

e4.1/*.70.1llS.7 

684706 

e4.1/8.70.1l**.7 

6*470* 

684706 

0408.1144 

eiiiis 

6*110* 



64.1/8.70.1008.7 

64.1/8.70.101.7 

8084478 

1084478 

1148881 
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Table 6-3. Replaceable Parts (Cont'd). 



■Reference 

Designation 



HP Part 
Number 



Description 



Mfr Part Number 







0t*S«4TIS 

Ot«S»llSS 

«* 4 S«I 1 «S 

0ttS«4T|l 

M»o«oiai 

9140«0STt 

«144*0IIS 

4 | 9 «*oetl 

«ioo«otr* 

9|99<0tll 

|ltO>IT 10 

iaio«iTSO 



iiai»aaaa 

a4i74>aoati 

aai7i>oo*oa 

o«a7i«aoaoa 

04i7i«aaaia 



04i7iaaaioa 

a 4 i 7 i>iaiaa 

aiaa«iaai 

oiaa«ioai 

aiaa^iaas 

aiao«iaas 

oi 8 o«iaas 

otaa«iaas 

oi 6 a>sata 

aiaa«saaa 

ataa«ioai 

otao»ioaj 

aiaa^iaai 

oiaa»taas 

oia 9 »i«aa 

aiao»iaas 

oiao»iaai 

otao'toaa 

oiao«ioas 

t« 9 U 017 a 

taai>os 7 a 

taoi«am 

laai^om 

iaoi«ai 7 a 

ai 44 «oiia 

fiaa»atia 

tiaa>ataa 

aiaa«aiia 

ai 4 o«aia* 

ata^.aiaa 

ata9>i7aa 

*tao«i 7 aa 

iaas>oaai 

lasikaaat 

iais«asaa 

iaii«aaii 

lasskosoa 

iaia.oa 7 i 

laaa.oaia 

iaf 4 « 907 l 

laaikaaai 

laaskoaia 



a7f7«aaa7 

07f7»a«a7 

tHlmtUI 

oTa7.o«a7 

laiokotar 





aiaiaToa 4 , 7 a a« .asa ac TC»»4«o/*7oa 
aiataroa laa it .asa re 7Ct>4oo/«aaa 

RESISTOR 59 -]t -I25W 

aaaiaraa 4 , 7 a a« ,asa ae tc»- 4«8/4704 
acaiaToa 470 a* ,asa rt Tca«4ao/**oo 

aeataroR aaa sa ,asa rc 7ca.4oa/4a«a 
RaataroR aaa a« ,asa re tci-4ao/»aes 

TRANaroRaiRcToattian mil 

TRflHSFORHEP-SIGNftL 2 irH 301 1:1 

rR*NaroRaiR(TOKitiBi> tim 

TR4Na70RMaRlRULai(ttS07) 

TR4aaroRMiR(TOKiu8u mil 

TfWNSFOPMER-SlGNflL 2mH 301 1:1 

TR*NarORM(R|RUC8e(USa7) 

le caaR 4 R 4 T 0 R ar eu 40 t 4 «Dir>R 

le COMRARATOR OR OUAO |4>01R>R 
1C' COMRARATOR OR OUAO |4>DIR>R 

1C RR TTC la o.tyri Roa»aoce»T»io eoa 
le RR TTL La o.tyri roo-iooi.trio eoa 

A1 MIOCtLLANCOUa RARTO 

HiAT ajaa Ta.i/TO.}a.ca 
aamo rlatc as 

aHJCLD RLATC AS 

aamo rlatc as 
8H1CL0 rlatc as 



RRoecaa amrliricr coard achmoly 

RC aOARO, 8LANR 

C«P«C[TOP-F»D 33uF +75-10* 25VDC 
CflP«C[TOR-F«D J3uF +75-10* 2SVDC 
CSPRCITOR-FID 33uF +75-10* 25YDC 
CAP/\CITOR-F«D 33uF +75-10* 25VDC 
CAPACnOR-F»D 33uF +75-10* 25VDC 

CAPACITOP-F)(D 33uF +75-10* 25VDC 

CARACITOR.RXO IOOORR ♦•too lavDC CCR 
CARACITOR-RXD IOOORR ♦•IM IKYOC CCR 

CAPACITOR-FKD 33uF +75-10* 25Y0C 
CAPACITOR-FXD 33uF +75-10* Z5YDC 

CAPACITOP-FXO 33uF +75-10* 25VDC 
CAPACITOR-FXD 33uF +75-10* 25V0C 

CARACITOR.RXO IOOORR +.10X lavOC CCR 

CAPACITOR-FXD 33uF +75-10* 25VDC 

CARACITORkRxO .OlUR RlO.IO* tOOVBC CCR 

CARACITOR.RXO .OtUR *40.aot lOOVDC CCR 

CAPACITOR-FXD 33uF +75-10* 25VDC 

DIOOC.OCN RRR CSV SOMA 00.S1 
OIOOC.OCN RRR MV SOMA D0«M 
OIOOC.BCIL RRR SSV SOMA OO.SS 
OlOOCkCCIF RRR SSV SOMA OO.SS 
DtOOC.eCN RRR SSV SOMA OO.SS 

eoiL.MLO aaouM ss a**s ,issox.it 5 lo.noh 
eoiLoMLO aaouH sx otas .issox.itslc.nom 
coil’Mlo aaoua sx oios .issox.stslc.nom 
eoiL'MLO aaouH sx oaos .issdx.itsls«nom 
eoiL.MLO aaoua xx o< 4 S .issox.stslo.nom 

COILkMLO aaouH xx Oaos .ISSOx.STSLC.NOM 
CMOKC.aiOX lANO CMAXioao OHMO lao MHI 
caoax.aioc xano iMAXiaao ohmr lao mhi 

TRANSiaTOR J.RCT H-CHAM O.MOOC XI 
TRANXiaTOR J.RCT N.CHAN O.MOOC II 
tranxixtor rnr at ro.ia rorsoomh 

TRANSiaTOR RNR aNaVORA SI TO.SV ROaOOOMa 
TRAN8I8T0R RNR 81 TO.IX ROalOOMa 

transistor NRN at ROoSOOMN RTaaOOMHZ 
tranoistor NRN aNsosss ai to-so RO»ia 
TRAN8I8T0R NRN 81 ROaSOOMa RTrIOONMI 
TRAN 8I8T0R J.RCT N.CHAN O.MOOC SI 
TRANSISTOR RNR SI RO»SOOMa RTrISOHHC 



transistor J.RCT N.CMAN O.MOOC 8l 

RC8I8T0R SaSX IX .IJSN R TCrOT.IOO 
RISISTOR sasx IX .lasa R TCROT.ICO 
RCSiSTOR sasx IX ,iasa r tc«o+.ico 
RCSISTOR aaxx ix ,iasa r tcrot.ioo 
NCT aoRR.RCS s.siRaa.oa ohm x t 




csaras 

csaass 

oAfs.asos 

csaras 

CS4TIS 



0100 . osas 
4100. oars 
* 100 . osas 
*ioo.osaa 
4100. osas 

4104. OSTO 

oloo.osaa 

MLMSS4R 

MLMSS4R 

MLM1S4R 

8N74L*a7SN 

8N74LSaTSN 



IIOS.OOSO 

04IT4.004IX 

ooaTS.oosos 

ooaTS.oooo* 

ooaTS.oooio 



oaaTX.RAXOO 

o4a7s.a*so4 

OI80.I08S 

OlSO-tOOS 

0180 . loss 

OISO.IOSS 

0180 . loss 

OISO.IOSS 

0140.S4SS 

0I60.S4S* 

OISO.IOSS 

OISO.IOSS 

OISO.IOSS 
OISO.IOSS 
0144. S4XS 
OISO.IOSS 
OISO.IOSS 

0140 . loss 

OISO.IOSS 

1401.017* 

|4o|.OST* 

I40I.0ST* 

I40I.0S7* 

l*0|.0S7* 

4140*01X4 

*140.011* 

*140.0119 

4140*0119 

*iao.oia* 

*140. oia* 
vaaoo ao/4* 
vaaoo ao/4S 

|SSS*004| 

1855.0041 
ISSS.OSSO 
XNaSOSA 
iSSS.OlOO 

issR.oori 

aNsoss* 

ISXR.OOTI 

1555.0041 
ISSJ.QOXO 



0TS7.0487 

orST.0487 

orST-0*8T 

0T5T.04BT 

aosAaai 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Reference 
Designa tion 

A«*r 
aaaa 

***11 

jajis 

* 4*11 

* 4*11 
»**JT 
4**17 
44*14 
44*10 

44411 
44 *ft 
4**11 
44*14 
44*11 

**"l* 

4**17 

44*14 
4 ** 1 * 

44*14 

4471 

4 *Ut 
44 UI 
44 U 1 




4*41 

* 4 *iei 

4 * 4 |CI 

4441 C 1 

444IC4 

444 ICS 

* 44 ie* 

* 4*107 

* 4*104 

* 4410*1 

* 4410*1 

44 * 10*1 

44 * 10*4 

4 * 410*1 

4 * 410*4 

*4410*7 

4441 J 4 

*4*ltl 

44*111 

* 4*111 

*** 1 L 4 



4**111 

* 4*111 

**»111 

44*114 

* 4*111 

44 * 11 * 

* 4 * 1*1 

4 ** 1 ** 

* 4 * 1*1 

4 * 41*4 

* 4 * 1*1 

* 4 * 1*4 

* 4 * 1*7 

* 4 * 1 »S 

*«* 1*4 

* 4 * 1*14 



HP Part 
Number 



1 * 14.4147 

4717.4441 
4717.411* 
0441.1111 
44*1.174* 

04*1.1741 
1*41.1141 
44*1.1*4! 
1*11.017* 
17*7.4171 

4717.4171 
1**1.0171 

1717.4441 
1717.117* 
1717.417* 

4717.0441 
1 ** 1.1110 
1717.14*4 
1717.417* 
1717.04*7 

4717.04(7 

llia.llll 

1717.04*7 
0717.0467 
0717.017* 

*100.0*71 I* 

Illl.llS* 
ill*.lll« 
laai.oii* 



Table 6-3. Replacea ble Parts (Cont'd). 

Description 



14 ( 71 . 00*11 
04 ( 71 . 00*11 

14171 .* 4 | 4 i I 7 
14271.14141 |l 

11 * 1.1144 I* I 14 

0 i* 1.1040 ' ** 

01 Z1 -0517 
11 * 1.1040 
1110.0011 

1 U 1.1040 
0144.1040 
11 * 4.1414 

1 * 41.4114 
1 * 01.4044 
1 * 41.0040 
1 * 11.4010 
1 * 11.4174 

1 * 11.0174 
1 * 11.4141 

1114.4117 

* 174 . 441 * 

* 174 . 011 * 

* 174 . 00(0 
* 174 . 061 * 

* 174 . 011 * 

* 174 . 011 * 

1 * 11 . 0 ( 4 * 

111 *.**** 

1111 .( 0*1 
1 * 11.(010 
1 * 14 . 0 * 1 * 

11 * 1.(114 Jlj |( 

> 110.1111 

1 ** 1 . 1 J 1 * 

1 ** 1 . 14 (( 

1***.|417 
1 ** 1.1114 

1 ** 1 . 141 * 

1**(.4017 
> 111 . 119 * 

1717 . 041 * 

1***>14(* 



1(61(700 11 7e*4».ioo 

*(*1*700 oJmk is •}{|!! i TelS**!** 
«1I6700 ,700 

imiVSS i; •»*: ":*««^*’** 

SJIJfSo" iTiJ* 

*((1(700 ,:7.o’*,{”:,;s 

StimoJ i* 7 * 5 ,'*,sl*J 2 ; /e*i*-iio 

*(( 1 ( 70 * loi ” 

*1(1*700 1.7*0 

««I.T00 };7.o !i :‘”S ? «:«;;}11 
*((1*7M ^ 7CO04.I40 

2H**VS: ® rc..*-io» 

*pi*7i0 *iio |{* ill! 

*((tS700 *(!K ii ,!|2 I ISlJl’iJl 

*»*«(7oo 1.7*0 f»-.‘"io%'?c'j;:!?jo 

TRANS FORHEP-St&NAL SOOuH 20 * 1 : 1 ;| 

1C C0MR404700 (0 0U40 lOaOlD.. 

|C COM0404TOR 40 0U»4 IlIoiolS 
1C CQHP004700 OP Su40 UloJJ:? 

*1 *IaC(U*N(0U( P407* 
lHt(l.O C0V(0 *4 
IHKLO C0V(0 4« 

•»*-"> *»ac*aL7 

o{o§LSJJ^5oTS,;'’ioJj*ss.S;« 

*{“«-*** *** llv 10M4 40.11 
6:00(.4»,7CMIN4 107 ,om* (OS 00.11 

eoNN(e 7 oo.*p (Ml M PC lo.oHM 

Jj; 5 -aMML 01 NG B(«D 

eo*(.*Ht(koiN( bKS 

®5?f*a*<l(LOlN8 B(4D 

®J*f“a**l(kBINB B(40 
COO(»(MICkoiM4 b(4D 

C0*(.*H1(L0IN4 B(44 

S«s Hli'S S”i! 

T0*M*t(70» PNP (I 70.*, POdloMN 

Siffis 

*1(1*700 •***" ^ TC404.J00 

*(*1*700 .».* ,i 
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+InrfT.,? ‘'’*5 section f, 

Indicates factorj’ selected value 



Mfr 

Code 


Mfr Part Number ^ 


Oltll 




11(4121 


1 


C 4 >>/(. 7 o. > 001.7 t 


1 l «701 




y 4 C>/(. 7 o.tll 2.7 


1 24144 




C 4 .>/(. 7 o. 464>.7 • 


1 Otlll 




C( 174 * 


OUll 




C( 274 ( 


mil 




Ca> 14 ! 


1 mil 




C 0141 


1 IMlt 




1*1711 


1 24144 




C 4 . 1 / 1 . 70 . 17 ( 1.7 






( 4 . 174 . 70 . 17 ( 1.7 


1 Hill 




* 6 * 7*1 


1 14144 




C 4 . 1 / 1 . 70 . 1001.7 


1 14144 




C 4 . 1 /a. 7 o. 17 ( 1.7 


1 1*144 




ea.i 7 a. 7 o. > 70.7 


1 14144 




c*.> 7 (. 70 .> 001.7 


1 (4144 




ca.i 7 (.ro.ii 7 i .7 


1 141*4 




C 4 .> 7 (. 70 .> 47>.7 


1 ,4144 




64 . > 74 . 70 . 170.7 


1 1 ( 4(0 




1717 . 04(7 


1 2 t 4 ao 




1717 . 04(7 


1 14146 




C 4 .> 7 (.ro. 464>.7 


1 34440 




1717 . 04(7 


2 ( 4(0 




0717 . 04(7 


2 «S «6 




C 4 .| 7 (. 70 . 17(>.7 


1 1(440 




* 100 . 0(71 j 


1 14711 




HtM,«P I 


1 047 tl 




MLMIMP 


1 04711 




MLM )|00 


1 144(0 




0417 I. 006>2 


1 2 ( 4(4 




04171.0001 


1 1(440 




04171.66141 


1 1 ( 4(0 




14171., 6141 ' 


1 1 ( 4(0 




0160.1060 


26 «ao 

1 10716 




0160.1060 


1 1 ( 4(0 




0160.1060 


2 ( 4(0 


0110.0012 


1 20460 


0160.1060 


1 ( 4(0 


0160 .J 060 


1 ( 4(0 


4160.1416 


1 20400 


1 * 01.0050 


1 1 ( 4(0 


> 901.0040 


1 1 ( 4(0 


i*l >.0040 


20400 


1 * 01.0010 


I 2 ( 4(0 


>* 01.0176 


1 1 ( 4(0 


>* 1>.1176 


1 ( 4(0 


>* 01.1040 


1 1 ( 4(0 


> 1 ( 0.0117 


1 20400 


*> 70 . 001 * 


1 1 ( 4(0 


*> 71.0019 


1 1 ( 4(0 


* 170 . 002 * 


1 1 ( 4(0 


* 170.0019 


1 1 ( 4(0 


* 170 . 002 * j 


I 1 ( 4(0 


*> 70 . 002 * 


1 17814 


210 * 


1 i*m 


HP(.M >7 


1 1 ( 4(0 


>(il. 00 *> 


1 1 ( 4(0 


>( 11.0020 


1 04711 


MP(.m >7 


1 2 ( 4(0 


1 ( 11.0114 


1 1 ( 4(0 


2 > 00 . 1,(2 


1 14146 


C 4 .)/a. 70 .> 7 (l.P 


1 osiai 


PP(B!.l/a. 7 o.>«R 6.7 


1 1 ( 4(0 


064 (.J 417 ' \ 


24940 


C 4 


*il/ 0 «To*l 702«0 1 1 


1 14146 


C 4 »t/ 0 »TO« 1700 .r 


1 24146 


C< 


•l/ 0 «TO* 40 fttt»# 


1 119(1 


ETIKIOO ' 


1 24146 


C< 


•i/ 6 »ro *601 l*r i 


1 01000 


0 MCSi«l/ 0 .TO- 19 R 0 -r 
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Table 6-3. Replaceable Parts (Cont'dI. 



1 Reference 
1 Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




07f7»0AI0 






RIliOTOR 780 18 ,1180 1 tC40«.100 


24846 


CA.i/o.ro.rsi.p 




0717»OAI0 






RI8IOT08 780 18 .1188 r TOOf.lOO 




C4.i/o.ro.7si.P 




07S7*0447 






OlOmOO 0188 18 .1188 1 TCtOO.lOO 


28480 


0787.0467 




07S7»04B7 






IIOIOTOO 0888 18 .1188 8 TCtOt.lOO 


2B460 


0787.0467 




07ST>0«lt 






RIOIOTOR 8.118 18 .1188 8 TCoOO.lOO 


24846 


C4.I/0.T0.81U.P 




OA<78«OOB4 






RIOIITOR 1,188 |8 .1188 8 U.04.100 


24S46 


C4.1/0.ro.2l8l.P 




004«*i444 






RtOllTOR 110 18 ,1188 8 TCROo.lOO 


24S4A 


C4.1/0.70.116R.P 


/ »»«lfl 


4110«0«T1 






tW\NSF0PHEP-5IGMRL SnOuH 201 1::1::1 


2B4B0 


6tOO«O07l 










•441 MI8CtU4NC0U0 R4R70 




— 




iiiuotoo 




8 


eoNNtcTOR.oet, coNT RiN 1.14.MM.OOC.1Z oe 


2B4B0 


1181.0600 




04f7S»*4f42 




t 


(OUT BurriR tMPLiriiR booro •os<mbl7 


28400 


04278.66841 




04178^10841 






RC 004R0, 01.4N8 


2B460 


04278.16841 




0UP«30A8 






e4R4eiT0R-r8B ,iur ♦-m lovot «r 


KAlO 


0160.1060 




01P9«108P 






c«R4CiroR.f8o .lur vm zovoc cer 


2B4B0 


0160*3060 


niityei 


0UP*2I«8 




1 


C4P4eiT0R.880 l.ORE ♦-.18P8 800V0C CER 


264B0 


0160.2106 




0U0«10*0 






CRPtCITOR.PRO ,1UP 4.108 IfVOC CER 


2B0B0 


0160.1060 


; ig«ie« 


OlfOaOOSI 






C4P4CirOR.P8D .08UP 4.108 40080C CER 


18400 


0180.0082 




OUO»1060 






C4P4C1T0R.PX0 ,1UP 4.108 1870C CER 


2B4B0 


0160-I060 




0I8P*I0*0 






C4R4CITOR.R8D ,1UP 4.108 ISVOC CER 


20469 


0160»3060 


«4<iice 


0U0>14S0 






C4P4CIT0R.P80 lOOORP 4.108 I8V0C CER 


20408 


O16O«3406 




sfouoeso 






DIODE. 08ITCHIN6 OOV 100M4 INS OO-IS 


20460 


1001.0080 


iiaAiCKS 


1P0U0O40 






DIODE. BRirCHINO lOV SOMA INO DO>S5 


20400 


1901«0040 


AflAICffl 


lP0t«0040 






OIOOe.ORITCHING SOV 8084 INI 00.18 


26400 


1901«0049 


A4AICf(4 


1«01*0050 






DIODE-SWITCHING BOV 200MA 2N5 00-35 


20400 


1901.0050 


; umits 


l»0l«0176 






DI00E-6EN PRP 35V 50M« 00-35 


204100 


1901.0376 




lP01*0S7b 






OXODCvGCN aRP 39V fO^A 00«35 


20400 


1901-0376 


ii «a4tCK? 


190U0040 






DI00E.88ITCHING lOV S0M4 INO DO.IS 


20400 


1901.0040 


A«A|J4 


iafo>oi8T 






CONNECTOR.RP SMB M RC SO.OMM 


26400 


1180.0287 


aaahi 


P|70*00t9 






eoRc»$HxeuoiNo siao 


20400 


9170.0019 


AAAilt 


0170>0014 






CORE.SHmOINC BEAD 


10460 


9170*0029 




Pt70«0OCP 






CDRE.BMiei.DIND bird 


20400 


9170.0019 


AAAil4 


4170«00|0 






CDRE.tMIEI.DIN6 BE4D 


20400 


9170.0019 


i«*K8 


4170«00I4 






CDRE.BMIE1.0IN6 BC4D 


80400 


9170.0019 




9170»0084 






C0RC»«HXetDXN9 BEAD 


20460 


9X70-0029 


UtAttt 


1685^0266 






TR4N0I8TDR J.PET N.CH4N O.MOOf 70.01 01 


17480 


•1309 


A4AfO| 


1084.0018 






TR4N818T0R NPN tl 70.01 RD061SM8 


04711 


MPI.M17 


aaaiqs 


t8SS«00Pl 






7RAN8I8T0R J.PET N.CH4N O.MOOI 0! 


10400 


1858.0091 


A4At04 


|85)«e020 






TRAN8X8T0R PNP 8X PDrSOOMM PTrISOMHZ 


20400 


1003«OO2O 


t«*tos 


1084.0010 






TRRNBItTOR NRN 1! TO.Ol R0R61SMM 


04713 


MR8.M17 


•4«IS» 


1088.0884 






7RANBI870R PNP 81 70.01 ROaSSoMM 


18400 


1881.0184 


I4AIM 


1100.8181 






RE81I70R.TRMR SK 108 C TOP'ROJ l.TRN 


20400 


IIOCIISI 


AAAIftI 


0*96«31S* 






RESIOTOR 17, OK 18 .1188 P TC404.I00 


24046 


64.1/4.70.1741.7 


A4AiRS 


0008.8414 






Rt8iS70R 10,6 18 .1158 P TCR04.106 


03000 


RMCSS.1/B.T0.19R6.P 


A4AIK4 


0000.8487 






RIIIITOR 116K 18 .1188 P TCR04.100 


20400 


0694.1487 


>«4i*s 


0000.8180 






fCSiaTOR 17.08 18 .1188 P TCR04.100 


24046 


C4«l/0»TO«1702-f^ 


A4A|Ki 


P6P8*S4S# 






RE8IS70R 170 18 .1188 P TCR04.IOO 


24046 


C4.1/6.T0.1T8R.P 


AAAIHT 


06«e*40S7 






REBtSrOR 46.4 18 .1188 P TCR04.100 


24046 


C4.1/0.T0.46R4.P 


««4{Re 


0787.0840 






RCltlTOP 10 18 ,liS8 P TCR04.100 


24046 


C4«i/0*T6*iOPO»P 


A4AtR« 


0787.0480 






RtBlSTOR 6.118 18 .IISM P 7C404.100 


14846 


C4.1/t.T0.6tll.P 


•441810 


0000.8410 






RC8X8TOR 14.4 it «U8M P TC«0«»I90 


03606 


RMe»l.l/4.70.19R6.P 


•••mi 


0787.0410 






RC8I870R 780 18 ,1188 P TCR04.100 


24046 


C4»|/0*TO-70I*P 


•••IRII 


0787.0410 






RI81170R 780 18 .1188 P TC404.100 


24546 


C4.1/8.T0.781.F 


•••toil 


0787.0407 






RESItTOR 118K 18 .1188 P TCR04.100 


20400 


0797»04a7 


•••mu 


P7f7*04at 






RESIITOR 018K 18 .1188 P TCR04.100 


24460 


0787.0467 


•••till 


0787.0480 






RtSItTOP 8, UK 18 .1288 P TCO04.100 


24346 


C4»|i/0»TO«011t*P 


•••Hu 


0000.0084 






peeiaroR i,isk it ,iiS8 p tcoor.ioo 


24046 


C4.1/0.T0.1181.P 


• ••HIT 


0446«S444 






REIIITDP 116 18 .1188 F 7CR64.I60 


24046 


64»t/0»TO*3i6R-P 


•••ITl 


0100.0071 






TPANjFOWIEP-SIGHAL 50ifuH 201 111 


26400 


9X00*0671 


i 








•441 MUCeUANCOUO P4R7S 








1181.4608 




18 


CONNECTOP.861. CON7 8KT .04.IN.B8C.0Z RND 


20400 


125X-4663 


A4As 


04279«P4f4S 




t 


•M 4MPL1PICR BOARD 488EMBLV 


20400 


04270*66041 




04178.10848 






PC BOARD, BCANK 


20400 


04278.1684} 


aqasci 


oi4o»toas 






r«pflrirop-FXD 3;iuF + 75-101 25voc 


20400 


oi6o*xoes 


AflASCI 


0169*S060 






C4R4C170R.P80 ,1UP 4.108 28VDC CER 


20400 


0160*3060 


A4ASC1 


0tll«0094 






C4R4C170R.V 7RMR.eCR t«ORR UOV RC.M70 


01761 


304324 2/6PP NPO 


A4ASC4 


0100.8000 






C4R4CITOR.PXO ,1UP 4.108 18VOC CER 


10400 


0160.1060 


•••les 


0160.1807 






C4R4CITOR.PKO 47PP *-98 lOOVOC MIC« 


26400 


0160.1107 



See introdmition to this section for ordering informition 
♦Indicates factory selected value 
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Section VI 
Table 6-3 



Model 4275A 



•I 



Reference 

Designation 




1C 

sc 
sc 

1C 
*4lsct» 



*«4SCli 

444SCI} 

444SC1S 

MMCU 

4«4SCtl 



*««SCtt 

4«41Cir 

imcK 



4«4SCNt 

lallCRl 

44HCM 

444SC44 

444SCIIS 



444SC4* 

444SCII7 



*44l«* 

*44107 

*44101 

*4*10* 

4441010 



*4*1011 

44*1011 

44*1011 

444S0U 

44*1011 



*4*1010 

*4*1017 

*4*1011 



*4*1*0 

*4*1*7 

*4*1*1 

*4*1*4 

*4*1*10 



*4*1*11 

*4*1*11 

*4*1*11 

*4*1*10 

*4*1*11 



*4*1*10 

*4*1*17 

*4*1*11 

*4*1*14 

*4*1*10 



*4*1*11 

*4*1*11 

*4*1*11 

*4*1*14 

*4*1*11 



*4*1*10 

*4*1*17 

*4*1*11 

*4*1*10 

*4*1*11 



*4*1*11 

*4*1*11 

*4*1*14 

*4*1*11 

*4*1*10 



oioo»sooo 

oioo« 22 e 6 

0100«1000 

Ottl<S004 

0IOO.4I17 



0100.0117 

OtOO«4117 

OtOO>SOOO 

OlOO'SOOO 

Ot60«IOS< 



OlOO'SOOO 

0110>(01S 

OlOO.IOSf 



|40l«0040 

i*0>«0040 

l44t«4S70 

1401.0170 

1401.0170 



1401.0170 

1401.0170 



4100.1014 

4170-0014 

4100.1014 



1114.0111 

1111.0011 

1114.0111 

1111.0011 

1111.0114 



1114.0111 

1111.0114 

1111.0041 

1111.0010 

1114.0011 



1114.0011 
llll-OOll 
1111.0041 

1111.0011 
1111.0010 



1111*0010 

1111.0114 

1111.0114 



0041.1111 

0011.1101 

0041.1100 

0717.0110 

0011.1001 



0717.0144 

0717.0410 

0041.1441 

0717.0401 

1100.0114 



0717.0417 
0717.0417 
0041.1100 
0717.0140 
0011. 1001 



0717.0110 

0041.111] 

0011.1011 

0041.2114 

0041.214] 



0041.1111 

0717*0144 

0717*0144 

0041.1111 

0717.0401 



0011.1101 

0041.1141 

0717.0417 

0717.0110 

0717.0174 



0717.0410 

0041.0011 

0717.0417 

0041.0011 

0011.1021 



Table 6-3. Replaceable Parts (Cont'd). 



HP Part 
Number 



Description 



c«*«ciro*.riio ,iur ..m iivoc ct* 

C 4 **ciro*.rxo 24** o-ii loovoc ci* o.-so 

copiciroR.no .lur o.ioi iivoc cc* 

c*p*ct 70 *.rxo .lur *.101 iivoc ci* 

c**«ci 7 o*.Pxo lur 7.101 IIVOC ct* 



C 4 *«ctTOR.rxo lur 7.20* iivoc ct* 
c***ciro*.PXD lur 7.101 iivoc cc* 
coPteiTOR.pxo ,iur 7 >m iivoc ct* 
c***etro*.*xo ,iur 7.101 iivoe ct* 
c***eiro».rxD .oiu* 710.201 loovoc cc* 



c*p*cito*.rxo .lu* 7-201 21VOC ct* 

CAPACITOR -no 33uF 775-101 35VOC 

c***ctTo*.fxo .olur 710.101 loovoc cc* 



OIOOC.lNtTCHlNO SoV 10** 1^1 00.11 
OlOet.lNITCHINO lov 10*4 2*1 00.11 
OlOOC.CCN **P liv 10** 00.11 
OIOOC.CCN P*P isv 10** 00.11 
OIOOC.CtN PRP 19V 10** 00.11 



oiooc-oe* P*P 19 V 90*4 00.19 
OIOOC-OtN P*P 19V 90*4 00.]1 



CatL*MlC 47VH 91 0*11 .1110X.171LO-NOM 
CORt-lMIClOlNO BC40 

CoH..*tO 47U* 11 0411 .11101, 171LB.N0* 



TP4NH8T0* NPN II P0«]10*4 PtllOO**! 
7*4*31170* J.P2T N.CH4N D.MODC II 
7*4*11870* NPN 81 P0*110*N F7»100*Ml 
7*4*81170* J-PtT N-CH4N 0.*00t II 
7*4*11870* PNP II 70.92 POallO** 



7*4*81870* *P* 8I POISIOM* 77*100**2 
7*4*81170* PNP 8I 70.41 70*190** 
7*4*11170* <1.717 *.C*4* O.*00C ll 
7*4*11870* PNP fl PO*SOO*N 774110**2 
7*4*11870* NP* 12 70-41 70*419*4 



7*4*11170* *7* 82 70.42 70**21*4 
7*4*11870* J.PET N-CH4* O.MOOt II 
7*4*11870* J.7IT *.CH4* 0.*oOE n 
7*4*11870* J.7C7 N.CH4* 0.*0DC 11 
7*4*81170* PNP SI 70.100*4 77.190**2 



7*4*11870* PNP 11 70*100*4 77*|90*H2 
7*4*11170* 7*7 11 70.42 70*110*4 
7*4*11870* PNP 81 70.42 70*110*4 



*tlll70* 1.11* II .1214 7 7CI04.100 
PC11170R 21 91 .29* 7C 7C*.400/*l00 
*111870* 11.14 II .1294 7 7C.04.IOO 
*181170* 11.6 11 .1214 7 7C*0*.|00 
7C1I170* 14 91 .21* 7C 7C*.*00/4900 



*C8I870* 82,9 It ^1294 7 7C*0«.|00 
RC81870* 710 11 .1214 7 7t*0*.|00 
*111170* 111 II ,1214 7 7t*04.l00 
*181170* 1*1 11 .1214 7 7004.100 
*C81870*.T**R 10 111 C 810E.40J 1-7** 



*t8!870* 111* II .1294 7 7004-100 
*181870* 821K It .1214 7 7004-100 
*EllirO* 064K It .1214 7 7004-100 
*01170* SI. 6 II ,1294 7 7C404-I0O 
RE8I870* 10 11 ,214 7C 7C..A00/410O 



*01170* SI. 6 II .1214 7 7C.04-I0O 
RC81870R S.8SK |1 .1294 7 7C.04-IOO 
RE1117Q* I* 11 .214 7C 7O-400/4600 

RES I STOP 1 1 5 
RESISTOR 51] .n .125W 



PC81870* 0,647 It ,1214 7 7C404.100 
*181870* 17.1 II ,1214 7 7C*04.|00 
*C8tl70* 17.1 It .1214 7 7004-100 
PC1I870* 1,177 It ,1214 7 7004-100 
*111170* 100 II ,1194 7 7004-100 



*111870* 12 91 ,214 7C 7C4-400/4S0O 
PE5ICT0P 450 .U .i;5W 

*181870* 1217 It .1284 7 7C*04.|00 
*111870* SI. 6 It .1114 7 7004-100 
*181170* 1.117 It ,1294 7 7004.100 



*181870* 710 11 .1114 7 re* 04.100 
*111870* 464 It .1194 7 7C*04.I00 
*181870* 962 It ,1294 7 rc* 04.|00 
*111870* 1.067 II .1214 7 7C*04.|00 
7C8IS70R |7 91 ,294 7C 7C4.400/4600 



See Introduction to this section for ordering information 
♦Indicates factory selected \ alue 



Mfr Part Number 



0160. S060 
0160.1161 
0160-S060 
0I60-S060 
0160-0127 



0160.6117 
0160-0117 
0160. S060 
0160.S060 
0160.1011 



0160-S060 

OllO-lOlS 

0160*1011 



1901-0040 

1901.0040 

1901*0176 

1901-0S76 

I901-0176 



1901-OSfO 

1901-0S76 



0100.1619 

9170-0019 

9100-1629 



2NS904 

2*1241 

2*1904 

2N1101 

ms-osi* 



2*S904 

I61S.0S19 

1819.0091 

lOlS-OOlO 

MP1-HI7 



N78-417 

2*1141 

1819-0091 

2*1141 

iais -0010 



1011*0010 

I01S.0SS4 

lOlS-OSl* 



C4. I/a. 70.1011*7 
C82101 

C4. 1/0.70.1111.7 

0717*01*0 

CltOOl 



C4. I/O. 70.02*8.7 
C4.1/8. 70*711*7 
84.1/8.70.111**7 
C4.|/8.T0-162*.7 

aioo-oii* 



0717.0487 

0717-0487 

0691.1160 

0717.0110 

eilOOl 



0787.0110 

C4. 1/0-70. S1SI.7 

CllOll 

0691-1210 

0608.1191 



C4. 1/1.70.4641.7 
M74CI/8. 70-17*1-7 
N74CI/8.T0*IT*1«7 
C4. 1/8.70.1171.7 
C4.I/1-70. 101-7 



CHIOS 

0691.1141 

0717.0487 

0717*0110 

C4.i/8.ro*iiis.r 



C4. 1/8.70.711*7 
C4. 1/8.70*4640-7 
C4.|/a.70.f01*>7 
C4. 1/8. 70. 1961*7 
CllOll 



















Model 4275A 
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Section VI 


Table 6-3. Replaceable Parts (Cont'dI. 

1 1 1 1 ■ 1 


Table 6-3 

1 





M*«e» 

A«MCT 

«4«4Ce 

A««4C« 

t4A«et« 

«4«4eii 

4444Ctl 

4444CIJ 

44A4CI4 

t4A4Ctl 



44*40(1 

*4444(0 

*4*400 

*4*40(4 

*4*4CIO' 

*4*44*4 

*4*44*T 

*4*44*8 

*4*44*f 

*4*44*18 

*4*44*lt 



*4*40* 

*4*404 

*4*408 

*4*408 

*4*4014 

*4*4011 

*4*4011 

***401S 

*4*4014 



*8*4*4 

*4*4*4 

44440* 

*4*4*8 

*«t**l8 

*4*4*11 

*4*4*11 

*4*4*14 

*4*4*14 

*4*4*11' 

*4*4*18 

*4*4*18 

*4*4*18 

*4*4*li 

*4*4*11 

*4*4*01 

*4*4*14 

*4*4*18 



HP Part 
Number 



0688.JISS 

lltl>448S 

84IM>44844 

84tT1«l4144 

81*4«t41t 

8180«a811 

81tl«8018 

8U8«11S8 

81*8«I888 

8188«I880 

01*8>I18T 

8188«81IT 

0180«K48 

8188>1888 

8I48«I848 

01*0«l0*8 

8188'S888 

ei*8*81IT 

8188«I888 



1*01«8174 

t481«8ST4 

1481«8174 

1881.0178 

1881.0178 

1801.8840 
1881.8040 
1881.8848 
1881.0848 

1881.8840 

1881.8848 



1801.4184 

1811.0881 

1111.8881 

1801.8881 

llOSkOOll 

1814.8818 

1801.8114 
1114.0818 

1811.8114 
1811.8114 

1814.4818 

1811.0114 

1814*8018 

1111.8011 

0888.1141 

1188.4118 

0888.1141 

8888.1118 

4888.1110 

07IT«8487 

0717.0417 
8707.8487 
0717*8417 
8888.1188 

0888.1101 

0717*4180 

0717*8118 

8717*0184 

0888*1414 

0717*8418 

8717.8184 

0717.8174 

0888.1441 

0888.1111 

8717.8418 

0888.1111 

8717.8480 

8888.8081 

4717.0417 



Description 



Mfr Part Number 



41818704 4.84K II ,111* * tCa8*.180 

*4*1 MI8C1U4NI0U8 4*478 

e0NNCC7O4.80k C0N7 8*7 .84*IN.88t.8Z 4N0 

*M 4M4L14I84 80*40 *88CMBL7 
PC 80*40, 8L*** 

0*4*01704.410 ,01U4 780.18I 180V0C 014 
0*4*01704.410 ,01U4 *88.181 180VOC 014 
0*4*01704.7 7444*014 1*844 1187 4C.M70 
0*4*01704.410 1144 *.ll 188700 014 87.10 
0*4*01704.410 ,|U4 7*181 81700 CC4 

0*4*01704.4*0 ,1U4 7.101 I17DC CC4 
0*4*01704.4*0 4744 7.H 180700 *10* 
0*4*01704.4*0 IU4 7.108 11700' 014 
0*4*01704.4*0 ,|U4 7.108 117DC 014 

0*4*01704.4*0 ,tU4 7.108 11700 014 

0*4*01704.4*0 ,IU4 7.101 18700 014 

0*4*01704.4*0 ,IU4 7.108 11700 014 

0*4*01704.4*0 ,IU4 7.101 11700 014 ^ 

0*4*01704.4*0 |U4 7.108 11700 014 
0*4*01704.4*0 ,|U4 *.101 11700 014 

0*4*01704.4*0 ,IU4 7.188 11700 014 

OlOOl.eiN 444 117 18M* OO.ll 

OIOOE.GIN 444 117 SOM* OO.ll 

01001.814 444 117 10M* 00.11 

01001.814 444 117 184* OO.ll 

01001.814 444 117 104* 00.11 



•8NI70MI48 

•841704148 

•841704148 

•841704148 

.841704140 



187 18M* 148 00.11 
187 18M* 148 00.11 
187 184* |48 00.11 
187 184* 148 00.11 
107 104* 141 00.11 

187 184* 148 00.11 



004C.1MIIL0I48 81*0 

74*4818704 444 8l 70.81 40411844 
74*48X8704 1.417 4.04*4 O.MOOI 81 
74*48X1704 J.417 4.04*4 0.4001 8X 
74*4818704 *.4CT 4-04*4 O-MOOt II 
74*48X8704 J.4I7 4.04*4 0.4001 IX 

74*48X8704 444 81 70.81 408*1144 
74*48X1704 444 8X 70.81 POallOMM 
74*48X8704 444 IX 70.81 40a*11M4 
74*48X8704 444 II 70.81 40all8M4 
74*48X8704 444 |X 70.81 40alS8M4 

74*48X8704 444 al 70-81 40a*HMM 
74*48X8704 444 |I 70-81 40all8MW 
74*48X8704 444 1410111 IX 70-18 POaiN 
74*48X8704 444 1418*** IX 70.|8 40a*00M4 

RESISrOP 45Q .11 .1254 

411X8704-7444 10 108 0 8X01.40J 1-744 

RESISTOR 50 11 ,125W 
RESISTOR 1.5 

418X8704 4,044 18 ,1284 4 7Ca0».|00 

418X8704 8114 II ,1214 4 7Ca0».|00 
41818704 8114 II ,1114 4 7Ca0*.100 
418X1704 8184 II ,1284 4 rCaOt-lOO 
411X8704 1114 II ,1114 4 7CaO*.|00 
41118704 4*44 II ,1114 4 70408.100 

41818704 4,044 |8 ,|214 4 7Ci*8.1oo 
411X8704 11,0 |l ,1114 4 7Cao*.|00 
41811704 11,0 IS ,1114 4 70*08-100 
418X8704 17,8 18 ,1214 4 70*08-100 
411X8704 14,1 18 ,1214 4 70*08.100 

418X8704 780 18 ,1114 4 70*08-100 
418X8704 17,8 |8 ,1114 4 70*08.100 
411X1704 t,l|K |8 .1114 4 70*08-100 
418X8704 IIS 18 ,1214 4 70*08.140 
418X8704 4, *44 tl .1214 4 TC*08.|00 

418X8704 710 18 ,1214 4 70*08-100 
418X8704 2.874 t| .121* 4 70*08.100 
418X1704 1*2 18 ,1114 4 70*08.100 
418X8704 4*4 II .1184 4 70*08.100 
41011704 1*1 18 ,1114 4 70*08-100 



See iptroiiiiction to this section tor ordering information 
♦Indicates factorj' selected value 



04.1/8.70.4*41.4 



0427S.**S44 

04271.1*144 

01*0.1011 
01*0.1011 
104114 2/844 *140 
01*0.111* 
01*0«10*0 

01*0-10*0 
01*0. 1107 
01*0-0127 
01*0-10*0 
01*0-10*0 

01*0-10*0 

01*0-10*0 

01*0-10*0 

OIOO-OI27 

01*0-10*0 



1*01.017* 

1*01-017* 

1*01.017* 

1*01-017* 

1*01-017* 

1*01.0040 

1*01.0040 

1*01.0040 

1*01.0040 

1*01-0040 

1*01-0040 

*1708002* 

I*SS-0I8'4 

1811.00*1 

1811-00*1 

2NS14S 

1NS14S 

M4I.H17 

IBSI-OISO 

M48.H17 

1811.0114 

1811-0114 

M4I-H17 

1811-0X14 

INlOllI 

141*04* 

0**8.1142 

2100-018* 

0**8-1141 

0**8-111* 

04.1/8.70-4*41.4 

0717-0487 

0717.0487 

0717.0487 

0717.0487 

o**8.ia*o 

04.1/8.70.4*41.4 

0717.0I40 

0717.0II0 

M44CI/*.To.t74*.r 

04.|/8.70.|4RI«4 

04. 1/8. 70.711-4 
M4401/8. 10-1748.4 
C4-1/8.T0.12II-4 
C4.I/S.70. 1114.4 
0*-l/a-T0-4*41-4 

04.1/8.70.711.4 
04.I/I.70.1S71.4 
C4. 1/8.70.1*14.4 
04.1/8.70-4*40.4 
04.1/8.70.1*24.4 












Section VI 
Table 6-3 



Model 4275 a 



Table 6-3. Replaceable Parts (Cont'dI. 



Reference 

Designation 


HP Part 
Number 


0 Qty 


Description 


Mfr 

Code 


R4R4R10I 


0757.4441 




RESISTOR 111 IX ,119h R TCROr.IOO 


I4S44 


R484R1T 


06*8.4481 




RESISTOR 1.46M IX .1198 7 TCrOr.IOO 




R4R4RI8 


0648.1444 


1 


RESISTOR 116 18 .ISSN F TC*4*.I00 


20S94 


84R4RI4 


4681.1149 




RESISTOR 11 58 .ISN FC TCa.444/*500 


Otlll 


R4R4R14 


4645.1109 


9 


RESISTOR It 58 .15N FC TC*.404F*500 


01121 


R 4 R 4 RII 


468|.|419 


9 


RESISTOR IX 58 .ISX FC TCR>400/*600 


01121 








R4R4 MISCELLRNEOUS RRRTS 






1191.4681 


7 


eONNECTOR.SSk CONT SXT .04.IN.B8C.81 RNO 


2«a«o 



Mfr Part Number 



■ 



e«-J/«-T0.|96J-F 

C4>I/S-T9>116R*F 

CBItOI 

ca»of 



O4ar«»t*(o« 

»4ITt*at«0S 

»l*4«M4t 

0U4O04C 

<t*«*our 

4I*»-St*4 

4140«i«*4 

4t40«l444 

414»«II04 

4U0«4taT 

4III.04S4 

OUpiiOiaT 
01 4404*4 
4|44*4taT 
4t44>l440 
4it4«l4ai 

4i44>aasT 

4U40444 

414404SI 

4I4404SS 

414404SI 

414404SS 

4t44«a4SI 

4I44049S 

4144«14S4 

41440491 

41440491 
41440411 
4144 0411 
41440491 
41*40411 

41440*14 

41440491 

41440491 

4I44«I4T4 

41440KT 

41440144 
41490411 
4144 0411 
4II4>1411 
4114«1411 

41l4>14ai 

oiio'ioas 

41*4>144I 

4I*4«1411 

4114«144I 

4I14«I44I 
4149«a41t 
4l49«a411 
4144 0411 
4144 0411 

144U4444 

14410444 

1*410444 

1*41«4444 

K41-4444 

1*41.4444 

1*41.4444 

1*41.4174 

1*41.4174 

1*91.4174 



*•4 CONVCRTE* 10440 IIIIMILV 
4C B0440« SUNK 

MP4CIT0R-f»D 33uF 3-75-l01 25W0C 

e4F4eiro*.r«o iiff .-i« ioovdc ccr of.io 

C444ei704.FX0 .107 ♦•141 llvDC «4 

e*44ClT0R.FX0 1U7 flOl 1IV4C CER 
C4F4CIT0R.FX0 ,1UF ♦-141 IIVOC CER 

C4R4CIT0R.FX0 ISRF *.1X IOOVDC CER 0F.14 

C4R*eiTOR.7xO 1.847 *..1147 104V0C CER 
e*4*eiT0R.7xD 1.847 *..1147 144VDC CER 
C*4*eiT0R.7x0 .1U7 *.141 llVDC CER 

C444CIT0R.7X0 .lUF *.|ex IlvDC CER 

CRRRCITOR.FXO .il»F *.14x IlVDC CER 

e*R*CIT0R.7xD 4147 *.lx IOOVDC NIC* 

C444CirOR.7xO .107 *.14X IlVDC CER 

C444CIT0R.FXD |UF *.14X IlVDC CCR 
C474CIT0R.V TRmr.CCR S.1.184F lloV 

C444CIT0R.7XD |U7 *.loX HVDC CER 
C444eiT0R.rX4 .lUF *.|4X IIVOC CCR 
C474CI70R.7X0 1U7 *.14X IIVOC CER 
eoRRCITOR.rXD .iUF *.14X IlVDC CCR 

CAPflCITOR-FXD 33uF +75-10* 25V0C 

CRRRCITOR.FXO |o4F *.1X IOOVDC CER a*>44 

CRRRC170R.7X0 .|U7 *«14X IIVOC CCR 

CRRRCIT0R.7X0 .0107 *84.148 IOOVDC CCR 
CRRRCITOR.FXO .01U7 *84.148 IOOVDC CCR 
CRRRCITOR.FXD .4107 *44.148 IOOVDC CCR 

CRRRCITOR.FXO .0|U7 *84.148 IOOVDC CCR 
CRRRCITOR.rxO .0107 *84.148 IOOVDC CCR 
CRRRC1TOR.RXO ,01U7 *84.148 144V0C CCR 
CRRRCITOR.FXD I440R7 *.148 IKvDC CCR 
CRRRCITOR.FXO .0IU7 *84.148 I40VDC CCR 

CRRRCITOR.FXO .4107 *84.148 IOOVDC CCR 
CRRRCITOR.RXO .0107 *80.108 IOOVDC CCR 
CRRRCITOR.RXO .0107 *84.108 IOOVDC CCR 
CRRRCITOR.FXO .4107 *84.148 IOOVDC CCR 
CRRRCITOR.FXO .OlOF *84.108 IOOVDC CCR 

CRRRCITOR.RXO 414RF *.18 IOOVDC MICR 
CRRRCITOR.RXO .0107 *80.148 IOOVDC CCR 
CRRRCITOR.RXO .0107 *84.108 IOOVDC CCR 
CflPRCIT0R-F»0 ,J3uF 5J 200VDT 
CRRRCITOR.rxO 1.1uF*.|08 14VDC TR 

CRRRCITOR.RXO I04R7 *.S8 IOOVDC MICR 
CRRRCITOR.RXO .4107 *84.148 I04VDC CCR 
CRRRCITOR.FXD .0107 *40.108 IOOVDC CCR 

CAPflClTOR-FXO 3)uF +75-101 25VDC 
CAPACITOR-FID 3JuF +75-101 25VDC 

CAPACITOR-FIO 31uF +75-10t 25V0C 
CAPACITOR-FID 3!uF +75-10* 25V0C 
CAPACITOR-FIO 3IuF +75-10* 25V0C 
CAPACITOR-FIO 31uF +75-10* 25V0C 
CAPACITOP-FID 31uF +75-10* 25V0C 

CAPACITOR-FID 33uF +75-10* 25VDC 

CRRRCITOR.FXO .0107 *44.108 IOOVDC CCR 
CRRRCITOR.RXO .4107 *84.148 IOOVDC CER 
CRRRCITOR.RXO ,0107 *84.108 IOOVDC CER 
CRRRCITOR.7XO ,0107 *40.108 IOOVDC CER 

DIOOC.OnITCMIRO 14V lORR INB D0.38 

DIOOC.IWITCHINO S4V lOMR INS DD.18 

OIODC.ONITCHINC 14V lOHR IN* DO.IS 

OIOOC.SWITCHINO 14V 14MR 1N8 DO. 19 

0I00E.8RITCMINS lOV lOMR 1N8 DO.IS 

OIDOE.SMlTCHINe loV loMR 1N8 00.15 

DIODE.OnITCMINS IOV SOMR EN8 DD.15 

0I00C.4EN RRR 15V 54MR 00.15 
DIoOE.OEN RRR 35V 54MR Do. 15 
0I00E.4EN RRR 35V SOMR 00.15 



4R1T5.44941 

4RITI.1454I 

4144.1441 

0140.1141 

4144.1464 

4140.4117 

4144.1464 

4164.1161 

4164.1114 

4164.1134 

4164.1464 
0164.1064 

4164.1464 

0160.1100 

4164.1464 

0160.0117 

144114 9.5/I1R7 NRO 

4164.4117 
4164.3464 
4164.4117 
4164.1464 
4184.1481 

4164.1197 

4164.1464 

4164.1499 

4160.1055 

0160.1055 

0164.1059 

0160.1059 

4164.1099 
4164.1496 

4160.1455 

4164.1495 

4160.1095 
4164.1495 
4164.1499 

4164.1455 

4164.4414 

4164.1499 

4160.1499 
4164.1674 
1540115x401041 

4164.1104 

0164.1499 

4164.1095 
4184.1481 

4184.1481 

0184.1481 

0114.1481 
0184.1041 

4184.1481 
4184.1481 

4184.1481 

0164.1455 

0160.1099 

0160.1455 
0160.1055 

1441.4444 

1441.4444 

1401.0040 

1401.0040 

1401.0040 

1441.0444 

1441.4444 

1441.4176 
|44|.0I76 

1401.4176 
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See introduction to this section for ordering information 
♦Indicates factorj' selected value 
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Table 6-3. Replaceable Parts (Cont'dI. 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr P 


*5CRtl 

tlCRtl 

tSCflll 

»se»n» 


1401»01T6 


6 




OtOOE*6CN RRR SSV SOMA 00«3S 


2040O 


|901*0374 


1401«0040 


1 




DI0DE.8D17CHIN0 lOV 50M* 2N8 OO-ll 


28480 


1901*0040 


I40l«0040 

|40l«0040 

1401«0040 


1 

t 

t 




0I00I.0M17CHIN0 lOV 14M4 2N0 OO-ll 
OIODC.8W17CHINO 107 lOM* 2N0 00-11 

etooc-ONircHiNG lov iomo 2 no oo-ii 


28480 

28480 

28480 


1901-0040 

1901*0040 

1901*0040 


t8CRl6 

UCRlT 

MCRta 

hcru 

rrcrro 


1401-0040 

140l«0900 

|40l«0000 


1 

1 

1 




DIOOO.ORlrCHlNO lOV lOH* 260 00.11 

oiooi.omrcHiNo lov ioh« ini oo-ii 

oiooe.iNirCHiNo lov ioma 2 no oo.ii 


28480 

28480 

28480 


1941-0040 

1901*0040 

1901*0040 


|40l«0040 


t 

1 




OIOOE.OMITCHING lOV lOMA 2N0 00.11 


28460 


1*01.0040 


1481-00«0 




DiaoO.OWlTeHlNG lOV lOMA 2N1 00.11 


20400 


1401-0040 




14ot>0040 


1 




0I0DC.8NITCHING lOV loNA 2N0 00.11 


20400 


1*01.0040 


A9CRII 

AlCRiS 


|40t«0900 


1 




OlOOI.lRirCHING lOV lOMA 2N0 00.11 


20400 


1401-0040 


140l«0040 


1 




OIOOE.SwlrCHING lOV ioma 2N0 00.11 


20400 


1*01.0040 


*VCR|4 


1401«0IT6 


6 




OIODC.GON RRR IIV lOMA 00.11 


28460 


1401.0276 


tSCRiS 


t40l«0lT6 


« 




OlOOe.GIN RRR IIV lOMA 00-11 


20400 


1401.0176 


A5CR{6 


IROUOORO 


I 




OIOOE.ONITCMING loV 1*MA 2N0 00.11 


20400 


1901*0040 


A9CRI7 


140U09RO 


X 




OIODE-atCrCHINO loV ioma 2N0 00-11 


28400 


1401-0**0 


AfCRfi 


i9oi*ieu 


6 


1 


DXOOC*ARRAy VF OXFF«9MV 


28460 


1*01.1011 


iiiCRfR 


1402.0044 


2 




OIOOE.ZNR 6.1*7 11 00.7 PO*.4li TO*. 0221 


20400 


1*02-0044 


ttCRIO 


1401.0040 


1 




OlOOE-ONirCMING 107 lOMA 2N0 00-11 - 


20400 


1901*0040 


tfCRSI 


1401.0040 


1 




OIOOE.ONITCNING 107 loMA 2 N 0 00.11 


20400 


1*01.0440 


A1CA32 


1401.0110 


a 




oxooe-acHOTTKv 


20400 


1401-0110 


tiCRS) 


1401.0110 


a 




0I00E.8CH0T7M7 


26460 


1401.0110 


A^Li 


4170.0024 


1 




CORE-OMIEkOINO OEAO 


28480 


4170-0024 


tfti 


4170.0024 


3 




CORE-OHIELOINO BEAD 


20400 


4170-0024 


A«Cl 


4140.0114 


4 




eOIL.MLO lOUH 101 OHl .11101. 171LG.N0M 


20480 


*140*0114 


A3l4 


4140.0114 


4 




COIL-MLO tOUM 101 Gall .111D1.17S16.N0M 


20400 


4140.0114 


tfis 


4170.0024 


3 




coRe«aMxeuoxM6 bead 


28480 


4170.042* 


A9L6 


4100.1708 


h 




CHOKE.NIDE band IMA14600 OMMB lOO MHZ 


02114 


7K200 20/40 


A5L7 


4100.1700 


6 




CHOIE.MIOE BAND IMA1*600 OHMB 100 MHZ 


onto 


7K200 20/4* 


, A5U8 


9t00»l78a 


6 




CHOKE«wXDe BAND ZMAK«BB0 0HM9 180 MM{ 


02U4 


VK200 20/48 


«5L9 


4100.1788 


a 




CHOKE. HIDE band ZMAlaoOO OMMB 100 MHZ 


02114 


7K200 20/40 


A9Q1 


1014.0211 


X 




TRlNOlOTOH NPN Of POaJlONN PTalOOMMZ 


04711 


2N1404 


ASQ8 


1014.0211 


1 




TRAN8X8TOR NPN BX RDiSSOMH PTaSOOMMZ 


04711 


2N3904 


tsos 


t09S*OOBI 


t 




TRANS! OTOP J.PET N-CHAN O.MODE SI 


01241 


2NS24S 


«J0« 


1855-01^7 


9 


1 


TPftNStSTDP FET N-CHRNNEL SI 


28460 




»S9S 


1004.0211 


1 




TRANSISTOR NPN 8! PDillOMN PTalOOMHZ 


04711 


2N3904 


A9Q8 


tS9S»0O81 


1 




TRAN8X8T0R JVET N«6HAN D»MOOC 81 


01241 


2NS249 


«S9T 


1011.0011 


7 


2 


TRANSISTOR PNP 01 POaZOOMN PTalOOMHZ 


20480 


1013-0010 


t«08 


1814.0042 


2 




transistor NPN Bl P0B200MN FTaOOOMHZ 


28480 


1*14.0042 


«(S« 


1014.00*2 


t 




TRANSISTOR NPN B! PDaBOOMN FTaOOOMHZ 


28460 


1014-0042 


tsaio 


l8SS«0Otf 


7 




TRAN8X8T0R RNR BX RDsfOOHM fTcSOOMHZ 


28480 


1012.0011 


81911 


1014.00*2 


2 




TROnOISTOR NPN SI P0R200MM FTaOOOMHZ 


20400 


1014.0042 


• 19)2 


1814.0042 


2 




transistor NPN SI POaaoOMN FTaOOOMHZ 


28460 


1014.00*2 


ASQIS 


1011-0041 


3 




transistor j.fet N-CHAN O.MOOE 01 


28480 


mi. 0041 


<89l« 


iass»oo9i 


3 




transistor j.fet N-CHAN D.HOOE 01 


20400 


1011.40*1 


• 1911 


1011.0020 


4 




TRANSISTOR PNP SI POaloOMM FTallOMHZ 


28480 


1011-0020 


• 1919 


1011.0001 


1 




transistor J.FET N-CHAN O-MODE SI 


012*1 


2N5249 


• 191T 


1011.0020 


4 




TRANSISTOR PNP SI PO« 100 MH FTallOMHZ _ 


^20480 


1893*0020 


•I9ie 


1011.0020 


4 




TRANSISTOR PNP SI POalOOMN FTallOMHZ 


28480 


1011.0020 


• 1914 


1011.0001 






TRANaiaroR jwct n«chan o«mqoc ax 


01241 


2N9249 


• 1910 


1011.0114 


7 




transistor PNP 01 TO-42 POallOMH 


20410 


1893*0394 


•1B|| 


1855-0571 


e 


a 


TPAN5I5T0R FET K-CHANHEL 


20400 


1B55-0571 


• 192* 


1055-0571 


6 




TRANSISTQP FET H-CHANUEL 


28480 


1855-0571 


• 1921 


1865-0571 


a 




TRAnSISTQP FET W-CHANMEL 


20400 


1855-0571 


• S92R 


1 8 '5 5 - II 5 7 1 


8 




TPAN5I5T0P FET N-CHANMEL 


28460 


1855-0571 


• 1921 


1B55-057I 


a 




TPANSI5T0P FET N-CHA74NEL 


28400 


1B55-0571 


• 1926 


1055-0571 


a 




TRANSISTOR FET N-CHRNNEL 


28480 


1655-0571 


• 1B2T 


1855-0571 


a 




TRANSISTOR FET N-CHANNEL 


28480 


1B55-D571 


• 1926 


1855-0571 


a 




TRANSISTOR FET N-CHANNEL 


20400 


1855*0571 


• 1924 


1014.00*2 


2 




transistor NPN si POaZOOMM PTROOOMHZ 


20400 


1014.0042 


• 1910 


1014.0042 


2 




TRANSISTOR NPN || PDaJOOMN PTtOOOMHZ 


20480 


1014.0042 


• 1911 


1014.00*2 


2 




TRANSISTOR NPN SZ POS200MN PTtOOOMHZ 


10400 


t*|*.044t 


' llBll 


1814.0042 


2 




TRANSISTOR NPN 81 POaROOMH PTaOOOHHI 


20400 


18I4.0042 


• 1911 


1014.0042 


3 




TRANOtOTOR NRN 81 POaaoOMN PTaoOOMHZ 


20400 


1014.00*2 


' •1914 


1054.00*2 


2 




TRANSiSTOR NPN 81 POalOOMN PTaoOOMHZ 


28400 


1014.00*2 


•1910 


1699»0091 


3 




TRANSiaToR jmfir N«CHAN D«Mooi ax 


28480 


1899-0091 


•1916 




1 




TRANaxaroR j«rzT n«chan o«mooc ax 


20480 


1011-00*1 


ASQ37 


1814.0071 


7 




transistor NRN 81 POalOOMN PTalOOMHZ 


28460 


1894*0071 


•1910 


U9S»OSOO 


3 




TRAN8I8TOR RMP 8X T0«t8 P0«304M«I 


28480 


1093*0300 


•1914 


tBSS«O012 


4 




transistor PNP 2N2404A 01 TO-l* PDaoOOMN 


01241 


2N9904A 


• 1940 


1011.0100 


1 




TRANOISTOP PNP 81 TO-tO POalOOMN 


28480 


mi-oieo 


•1941 


1014.001* 


7 




TRANSISTOR NPN 2NSOS10 01 TO-14 POaiN 


01420 


2N1011I 


•1942 


1014.0071 


7 




TRANaiSTOR NRN 81 RORJOQMN PTtOOOMHZ 


28480 


1894*0071 



See introduction to thi5 section for ordering information 
^Indicates fa»:tor>' selected value 



Section VI 

Table 6-3 



Model 4275A 



Reference 

Designation 



toiics 

A4*1CT 

*i*sei 

•4*SC« 

44AKU 

*44ieii 

44 A]eii 

44 AieiS 

A4A]Ct4 

*4«iet« 

44*1014 

4*4seir 

*4*101* 

*4*10*1 

*4*10*1 

*4*10*1 

*4*10*4 

* 1 * 1 C*S 

* 4 * 10*4 

*4*10*T 



* 4 * 1 S 4 

***19T 

* 4 * 1 ** 

* 4 * 1*4 

* 4 * 1*14 

* 4 * 1*11 

* 4 * 1 * 1 * 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1 * 1 * 

* 4 * 1*14 

***1(1T 

* 4 * 1 * 1 * 



* 4 * 1*4 

* 4 * 1*7 

* 4 * 1 ** 

* 4 * 1*4 

* 4 * 1*14 

* 4 * 1*11 

* 4 * 1*11 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1 * 1 * 

* 4 * 1*14 

* 4 * 1*17 

* 4 * 1*14 

* 4 * 1*14 

* 4 * 1*14 

*4*1*11 

* 4 * 1*11 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1*17 

* 4 * 1*14 

*4*1*14 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1*11 

* 4 * 1*14 

* 4 * 1*11 

* 4 * 1*14 



HP Part 
Number 



0144«1044 

4I44 >:^;e 6 

4 I 44«1444 

4 I 44«1444 

4 I 44 > 4 I 27 

4144 « 4 tl 7 

4144 « 4 U 7 

4144 * 1 A 44 

4 I 44«1444 

4 l 44 « 14 tt 

4 > 44*1444 

4 | 10 «l 4 tl 

4 t 44 «l 411 

I 441«4444 

i* 41«4444 

t* 4 t <4174 

144 t «4174 

144 I .0174 

I 44 t «4174 

t* 4 l «4174 

414 A«t 4 l 4 

4174-4414 

4144 -I 414 

1 * 14-4111 

1 « 11 » 44*1 

1414-4111 

l*tS-44Sl 

Itll-Oil* 

1 * 14-4111 

1411 - 411 * 

1 * 11-0041 

1 * 11-4014 

1 * 14 - 441 * 

1 * 14 - 441 * 

1 * 11 - 40*1 

1 * 11-4041 

1 * 11 - 40*1 

1 * 11-4014 

1 * 11-4014 

1 * 11 - 411 * 

1 * 11-4114 

44 **-llll 

44 * 1-1141 

444(-1144 

4717 - 41*4 

44 * 1-1041 

47 S 7 - 41 ** 

0717-4414 

04 * 0-1441 

4717-0401 

1140 - 01*4 

4717 - 04*7 

0717 - 04*7 

4444.1044 

4717 - 01*4 

46 * 1-1441 

4717 - 01*0 

4444-1111 

0481-1021 

4444-2214 

444*«2141 

4448-1111 

4717-4144 

4717 - 414 * 

4444-1111 

4717-0401 

44 * 1-1141 

4444-C141 

4717 - 0**7 

0717 - 01*4 

4717-0174 

4717-4414 

0440 . 04*2 

0717 - 4*17 

4440 . 04*1 

44 * 1.1410 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



C**«CtTO*-ll (0 , 1 U* 7-141 IIVDC CEf) 

e**«eito*-*xo upr ♦-!* 14470 c cer 4 *-io 
C*R*C irOR-*x 0 , 1 U* ♦- 10 * 21 V 0 C cer 
e*R«CltO*-*X 0 , 1 U 7 ♦- 14 * 1 S 70 C CER 
C*R*CIT 0 *-fX 0 lUl t-io* llvoc CER 

C*R*CITOR.rX 0 lur 7-241 21 V 0 C CER 
C*R*CITOR-rxe lUR 7-241 IIVOC CER 
c*R*ctTOR.rxo .lur 7-101 iivoc cer 
c*R*etTO*-Rxo ,iur 7-201 iivoc cer 
c*R*etroR.rxo .oiur 7 * 4-241 loovoc cer 

e*R*CITOR-RXO ,1UR 7-gol IIVOC CER 

CAPW.ir0R-F*0 33uF 775-10* 25VDC 

c*R*etTo*-*xe , 4 tur 7 * 4-241 loovoc cer 

OIOOE-*NtTCHINO lov lOM* IN* 00-11 
OIOOE-SnITCHINO 14 V lOM* IN* 00.11 
OlOOE-CEN PRO liv 14 P* 00-11 
OIODE-OEN PRP liv ION* 00-11 
DIOOE-CEN PRP IIV 10 *<* 00-11 

OIOOE-SEN PRP IIV loN* 00-11 
OXOOE-OEN PRP IIV lO*** 00-31 

coiL-Mk.0 470H 11 a»si ,i*iox.17*lo-nom 
CORE-(MIELO tNO BE*0 

eolU-Nl-O * 7 UH 11 *•« ,JS 10 *, 171 L*-N 0 N 

TR 4 N 8 I 8 T 0 R RPN 01 PDilloMH Pr*looNHZ 
TR 4 NOKTOR J-PE 7 N-CH 4 N D.MOOE SI 
7 R 4 N 0 I 0 T 0 R NPN *1 POilloMH PTalOOMHZ 
TRANSISTOR J-PET N-CH 4 N D-ROOE SI 
TRANSISTOR PNP SI TO -42 POpISONN 

TRANSISTOR NPN Si POpISONR PTHOONHZ 
transistor PNP 4 l TO -41 P 0 *SS 4 >*N 
TRANSISTOR 2 -EET N-CNAN O.NOOE Si 
transistor PNP si P*« 140 NN fT 7 tl 4 MMZ 
TRANSISTOR NPN SI TO -41 POMlSNR 

TRANSISTOR NPN SI TO -41 PB** 2 SMW 

transistor J-RET N-CHAN O-MOOE si 

TRANSISTOR J-PET N-CHAN O-MOOE 81 
TRANSISTOR J-PET N-CH/tN O-HOOE SI 
TRANSISTOR PNP SI PDalSOHN FTMSOMHZ 

TRANSISTOR PNP SI POslOOHM PTatloMHZ 
TRANSISTOR PNP SI TO -42 POPISOMH 
TRANSISTOR PNP SI T 0 . 4 Z POallOHW 

resistor I.OIK II .lilN P rC* 07-104 
RESISTOR 12 11 . 21 N PC TC*- 440 / 7 l 44 
RESISTOR 11 . 4 X 11 , 12 SH P rC* 47 -IOO 
RESISTOR 11.4 11 . 121 N P TCP 47-100 
RESISTOR 14 11 . 21 N PC TC«- 444 / 7 l 44 

RESISTOR * 2,1 IX .liSN P TC* 47-104 
RESISTOR 714 11 . 121 N P TC* 47 -t 40 
RESISTOR SIS 11 .IlSN P 7007-140 
RESISTOR 141 11 , 111 N P TCR 47 -I 40 
RESISTOR-TRNR 14 141 C SIOE-AOJ 1 -TRN 

RESISTOR S 21 K 11 .IllH P TC* 07-100 
RESISTOR 821 K II .IlSN P T 007-104 
RESISTOR 464K IX ,111H P TO07-I04 
RESISTOR 11.4 II .IlSN P TO 47 -I 00 
RESISTOR 14 11 . 2 SN PC TCa- 444/7144 

RESISTOR 11.6 I* .IlSN P TCsOT-IOO 
RESISTOR I.SIX II .lllN P TCI47-IOO 
RESISTOR |K 11 .IIN PC TC6-444/7640 

PE5I5T0P 1.5 
RESISTOR 50 ..n .125W 

RESISTOR 4 . 64 R |1 .IlSN P TC* 47 .I 40 
RESISTOR 17 .* II .IlSN P TC* 6 *-l 04 
RESISTOR 17 ,* II . 12 SN P TO 47 -I 04 
RESISTOR 1 .S 7 * 11 .lllN P TCX 47-100 
RESISTOR 104 II .IlSN P TO 47 -I 40 

RESISTOR II 11 .2SN PC TCR-406/7S00 
RESISTOR 450 .11 ,i;5H 

RESISTOR SSIK 11 .ISSN P TC« 47.|44 
RESISTOR 11,4 II .lllN P tC* 07 -I 44 
RESISTOR I.IIX IS .IlSN P TC* 47 -I 40 

RESISTOR 710 11 .lllN P TC* 47 -t 04 
RESISTOR 444 II ,| 21 N P TC« 07-104 
RESISTOR 141 It .tllN P TC* 07 -I 00 
RESISTOR I. 44 K |1 .IZIN P TC> 47 -I 44 
RESISTOR IX It . 2 »N PC TC«- 400/7600 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Mfr Part Number 




0140-1444 

4140-2141 

4140-1444 

4166-1464 

4164-0127 

4140-0127 

4140-4117 

4140-1444 

4140-1040 

4144-1411 

0144-1444 

41 S 4 -I 4 S 1 

0140-1011 

l» 0 l -0644 

1 * 41-0444 

1 * 41-0174 

1 * 01 - 017 * 

1 * 41 - 017 * 

1 * 01 - 017 * 

1 * 01 - 017 * 

0144 - 141 * 

« 174 - 002 « 

* 144 - 162 * 

2 N 1*44 

2 NS 24 S 

2 N 1*44 

2 NS 24 S 

lSSl -4114 

2 N 1404 

1*11-4114 

1 * 11 - 44*1 

1 * 11-4424 

MRS-HI 7 

MR 8 -H 17 

2NS24S 

1 * 11 - 40*1 

2 NS 141 

1 * 11-4024 

1 * 11-4420 

1 * 11-4114 

1 * 11-4114 

C 4 .I/S.T 4 - 1 S 1 I-P 

CS 2201 

C 4 -IP 4 -T 4 -S 161 -P 

4717 - 41*4 

CBI 401 

C 4 -IPS-T 0 -S 2 RS.P 

C 4 - 1 /S-T 4 - 7 S 1 -P 

C 4 . 1 / 8 -T 0 - 21 SR-P 

C 4 .t/*.T 0 -I 61 R-P 

2144 - 41 ** 

4717 - 44*7 

0717 - 44*7 

46 * 4-1264 

4717 - 41*4 

CSI 40 S 

4717 - 41*4 

C 4 .i/*.ro-s*ii-p 

C*I 411 

464 S- 11 S* 

46 * 4-2141 

CV- 1 / 4 -T 4 - 444 I-P 

MP 4 CI/S-T 0 - 17 RS-P 

MP«Cl/*-t 0 . 17 *l-P 

C 4 - 1 / 8 -T 0 - 2 S 71 -P 

C 4 - 1 /S-T 0 -I 41 -P 

CS 220 S 

4648-2142 

4717 - 44*7 

4717 - 01*0 

C 4 - 1 PS-T 4 -I 2 IS-P 

C 4 -I/S.T 4 - 7 SI-P 

C 4 -IPS-T 6 - 4640 -P 

C 4 .I/ 8 -T 4 - 14 IR-P 

C 4 . 1 /B-T 0 .I 441 -P 

CBI421 
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Table 6-3 Replaceable Parts (Cont'dI. 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part 1 


*«AlRST 


0048.KSS 


1 




RC818T04 4.044 it .(284 7 TCo04.(4» 


2>IS46 


C4. 1/0.70.4*41.7 










4441 MI8CtLL4NC0U8 444T0 








I1SC4081 


7 




C0NN(CTO4«a0L CON? 847 .04*1N.B8C>8Z 4N0 


20400 


i2S|.4*ai 


t«*4 


042?S>OOS44 

04*?S«00S44 




1 


*M OMPUiritR 80440 488IM8LY 
4C 80440, BI.4NK 


28480 

204*0 


0427S.**8aa 

04278.2*844 


M*4C1 

*4*4Ca 

44MCI 

4444C4 

44«4C1 


4104«04SS 

OlOOalOSS 

4(a(>40S4 

«144»at$4 

0144«mo 






C444CIT04.440 ,*(U7 *80.004 (OOVOC Cl* 
e444ei704.4«0 ,0(U4 *80.004 (OOVOC CC4 
C444CIT04.V T4M4.ef4 0.844 180V 4C.MT6 
C*44eiTO*.4110 (044 *.88 800VDC CC4 0*.$0 
e*4*CIT04.4«0 ,(U4 *.008 08VOC *84 


204*0 

2*4*4 

82701 

2*40* 

2*4*4 


01*0.2088 
01*0.1088 
10411* 2/0P7 N40 

mo.its* 

01*0.10*0 


*4*4e* 

44*4CT 

44*4C» 

4444C9 

4444C14 


41*0«t000 

oi4o«aio? 

0(4*>4ia? 

0140-1000 

01*0«10*0 






C444CIT04.480 ,(U4 *.008 05VDC C84 
C444CIT04.480 4744 *.S* lOOVOC MIC* 
C444CIT04.480 (U4 *.00* 08VCC C84 
C444CIT04.480 .(U4 *.008 15V0C C84 
C444CIT04.480 .(U4 *.008 OSVOC CB4 


284*4 

284*4 

28400 

28400 

284*0 


O10OOO0O 

oi0o*aio7 

O10O»OU7 

euo-sooo 

0160*S060 


444401 

4444C1I 

4444C11 

4444CI4 

4444CIS 


4140«1000 

01*0>10*0 

0(00«1*00 

o(*o»oia? 

o(oo>iooe 






C444C1T04.480 .(U4 *-008 OSyOC C84 
C444CIT04.480 .(U4 ♦-*** OSVOC Ct* 
C444CIT04.480 ,(U4 *-208 18V0C'CC4 
C444CIT04.480 (U4 *.0*8 IIVOC CI4 
C444C1T04-480 .(04 *.2*8 OSVOC C84 


20400 

20400 

20400 

20410 

20400 


0160»10«0 

ouo-sooo 

Ot0O»lO6O 

OUO«01I7 

OUO^IOOO 


4444C14 


0(00«1000 






C444CIT04.48D .(04 *-008 OSVOC CE4 


28400 


01*0.10*0 


4444C4I 

4444C4I 

4444C4S 

4444044 

4444C4S' 


1«0(»01?0 

l««(>41?0 

1«0(»01?0 

1«01>01?0 

(«4(»01?0 






OlODE.tlN 444 ISV S0M4 OO-IS 
0I00E.6CN 444 18V S*M4 00-18 
OIOOC-OCN 444 18V S0M4 00-18 
OIOOC-SEN 444 ISV S0M4 00-1$ 
OIOOE-SCN 444 ISV SOM* 00-18 


28400 

284*0 

18400 

284*0 

28400 


1*01.017* 

1*01.017* 

1*01.017* 

1*01.017* 

1*01-017* 


4444C44 

4444CIIT 

4444C48 

4444CRf 

4444C414 


1«0(>P040 

(«0(»0040 

(*0(«4040 

(*0(«0040 

(•0(»0440 






OIOOe.SNlTCMlNO lov S*M* 0M4 OO.IS 
OIOOE-OnITCMINS lov SOM* ON* OO-lS 
0I00C.84ITCNIN6 lOV SO** 0N8 DO-IS 
otooE-smircMiNs lov Son* on* oo-is 

0I0DC.8HlTeMIN0 lov SOM* ON* 00.18 


28480 

284*0 

28480 

28400 

28400 


1*01.0040 

1*01-0040 

1*01.004* 

1*01.0040 

1*01.0040 


44440411 


(«0(»404« 






OtOOE-SNirCHINO loV SON* INS OO.IS 


20400 


1*01.0040 


444411 


«i?o«ooa* 






C04C.8HIIL0INS 8840 


20400 


9lrO-C02« 


444401 

444401 

444401 

444404 

44440$ 


(0S1.S1S4 

(SS|k00«( 

(OSI«00*( 

(8SI»00*( 

(OSSkOOll 






T44N0I8TO4 4N4 *1 TO-OO 40«S80M|| 
T44N8IIT04 J.487 N.CH4N 0.M008 81 
7444818704 J.4I? N.CH4N O.M008 81 
744N8I8704 J.48T N-CH4N B.M0OI 81 
7444818704 J-4E7 N.CH44 0.M008 81 


2*404 

284*0 

28400 

018*8 

012*8 


1*81.0114 

(*88.00*1 

1*88.00*1 

2NSI48 

2N8848 


444404 

44440? 

444408 

444404 

4444010 


(8ia<ooaa 

1*$1«01S4 

(*S4«ooa* 

18S1.8IS4 

140W01S* 






74*48X8704 444 81 70.02 40«*2SMN 
74448 I870R 444 81 70.00 4041S0MN 
7444*18704 444 81 70-01 404*08*4 
7444818704 444 81 70.02 4041SOMN 
74*4818704 444 81 70-02 4041S0MN 


04711 

2*4*4 

44711 

2848*. 

28480 


M7I.N17 

1*81.0184 

-TI4a.H17 

1881.0184 

1881.0184 


44440(1 

4444011 

44440(1 

44440(4 


l*S4>00a8 

1*SI>01S4 

l*S4«001* 

i4Si«oo(a 






7444*18704 444 81 70.80 4DM08M4 
74*4818704 444 81 70.41 4041S0MI) 
7*44018704 444 0418518 81 70.|4 40i(N 
7*44818704 444 040*8«4 81 70.18 40«480M4 


04711 

20410 

01*28 

012*8 


M7t.M(7 

1881.018c 

IN108SI 

2Na*04* 


44444( 

444441 

444441 

444444 

444448 


oo*8«ai4a 

i(co«osa* 

oo*a«as4i 

oo*s>aai4 

*4*8.1(88 






RESISTOR 450 .11 .1254 

48SI8704.74M4 (0 (08 C 8I08.40J (.744 

RESISTOR 50 .U .1254 
RESISTOR 1.5 

48818704 8.044 (8 .1084 4 7C448.140 


20480 

204*0 

2*480 

1*4*0 

24840 


0*40-1142 
aioo-oia* 
0**8.ai41 
0**8.4814 
C4-1/8.70. 4*41-7 


444440 

44444T 

444448 

44444* 

44444(0 


«?1?.0*8? 

«?t?.048? 

07S?.O48? 

O?*?.0*8? 

oool.saoo 






48018704 8184 18 .1084 7 TC40*.(00 
48818704 88S4 18 .1184 7 TCa0*.|00 
*8818704 8084 It .1284 4 7C«0*.100 
48818704 82S4 18 .12S4 7 7C4t*.10t 
48818704 4444 18 .1284 7 7C40*.(80 


28480 

1*400 

2*4*0 

28410 

204*0 


0787*0487 

0787.0487 

0787-0487 

0787.0487 

0**8.ia*t 


44444 (( 

4*444(0 

444*4(1 

44*44(4 

44444(0 


4**I«1(SS 

o?f?«a(4o 

«?f?.0(80 

o?s?.oa«* 

0448.1414 




i 


*8818704 4.044 It .1284 7 7**07.100 
48818704 11.0 (8 .1284 7 rC40*.100 
48818704 It. 6 (8 .1284 7 TCa0*.10O 
48818704 (7.8 (8 .1284 7 TC«0*.100 
48818704 14.8 (1 .1284 7 7C«8*.(40 


24848 

28400 

20400 

1*701 

2*14* 


C4.1/8. 10-4*41.7 

*7$7«01i* 

0717.0110 

M74C1/0.T0.1741.7 

C0.1/8.10.14R6.7 


4«444io 

4*4441? 

44444(8 

44**4(* 

4**4400 


07$?.04a0 

0717.0a*4 

S7l?.oa?4 

0448.1441 

0448.K88 






488(8704 780 18 .(284 7 7C«0*.(00 
48818704 17.8 (8 .1284 7 TC407.100 
48818704 (.2(4 (8 .(284 7 TC40*.(00 
48818704 218 (8 .1284 7 7C40*.IOO 
48818704 4.044 (8 ,t28li 7 7007.100 


20S46 

<0701 

20S06 

2OS06 

20SO0 


C4. 1/8. 70.781*7 
M74Ct/t.T0.1748.7 
C4.1/8.T*. 1211.7 
C4. 1/8.70.1114.7 
C4.1/8.T0.0841.7 


*4}*40( 

4444*00 

4444*11 


«7t?.04ao 

44t|.|if( 

S7S7.0408 

0048.008a 

«?S?.04(7 






48S(0T04 780 (8 .12S4 7 TC«07.100 
4ISI8T04 2.074 (* .(284 7 TO0*.(00 
480(8704 (02 18 ,1184 7 TC«0*.100 
41818704 404 18 .1184 7 TC40*.100 
48818704 802 (8 .1284 7 7C40*.(00 


2484* 

24840 

2484* 

2484* 

2484* 


C4<iW0«TO«7S|«F 

C4*1/0>TO*I071«F 

C0*l/0«TO«l600«r 

C0*l/e«70«064O*F 

C4«t/0«7O«S6aR<F 



See introduction to this section for ordering information 
*^Indicates factory selected value 
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Table 6-3. Replaceable Parts {Cont'dI. 



Description 



RistaTax ill ,i2SN r tc>o«>ioo 
aceisTO* t,«6N It .tasN r rc*e««toa 
ucaiaroa su u .usw r tc>o»-ioo 

KCdtTOK II It .aiN rt TCa. 4 a»/*«go 

leiiiTOR II It .asm ft tc»<i»»/»ioo 



REtltTOR IK St .ISK ft TCa> 4 »»/* 6>0 



* 4*4 MtaC(LC*NEOUI R 4 RTI 



eONNECTORatSL CONT IKT . 04 «IN. 6 te«II AND II 4 S 0 



*•0 eONVERTER B04R0 AStEKtiy 
RC B0*R0« blank 



CAP4CnnR-F«D 33uF -HB-IO* 25VDC 

CARACirORartO ISRR fSt SOOVOC CER 04>10 
CARACiroRaRXD .lur *>a»t asvoc cer 
CtFAClTORaRtO igF t.m IIVOC CER 
c*F*ciroR>rxD ,iuf t-i»x isvdc cer 



CARACirOR.PXO tSRF fSt S 04 VBC CER OfSO 
CtRACITORaPXO I.BRP »«,ISRE SOOVOC CER 
CtRACITORaPXD I.BrP (•.IIPP S«»VDC CER 
CARAClrOR'PXO .tuF fiox ISVDC CER 
CARACtTORaPXD ,IUF ♦•lOt ISVOC CER 



CAPACITOR.RXO ,|UP *-I«t ISVDC CER 
CAPACITOR.PxO 4 SPP a.St SDDVDC MIC* 
CAPACITOR.PXD ,tUP t«ttt ISVDC CER 
C*P«CITOR»PXO lUF flOt ISVOC CER 
C«P*CITOR>V TRMRkCER S.S«|BPF 3 SOV 



CtPtCITOR.FXO lUF t.lst ISVDC CER 
CAPACITORaFXD ,|UF flOl ISVOC CER 
CtPAClTOR.FXO lUF 4 >I 0 t ISVDC CER 
CtPACirOR.FXO .lUF talOl ISVDC CER 

CAPACITOR-FID TIuF +15-101 25V0C 



CtFACtTOR.FXO iqPF t<St SOOVOC CER OfOO 
CAPACITOR.FXO .lUF 4 -I 0 I ISVDC CER 
CAPACITOR.FXO , 0 lUF 4 * 0 >I 0 X lOOVDC CER 
CAPACtTOR.FXO .otUF *BO>IOt lOOVDC CER 
C*P*CfTOR.FXO .OIUF AlOalOt iOOVOC CER 



CAPACtTOR-FXO , 01 UF +BO«IOt lOOVDC CER 
CAPACITOR.PXO , 01 UF oBOalOt IOOVOC CER 
CAPACITOR.FXO , 01 UF vBO.IOt IOOVOC CER 
CAPACITOR.FXO lOOOPF p.lOt IKvOC CER 
CAPACITOR.FXO .otuF 400 . lot IOOVOC CER 



CAPAC 1 TOR.FXO ,otUF VBO.IOt IOOVOC CER 
CAPACITOR.PXO .OIUF AtO.IOt IOOVOC CER 
CAPACtTOR.FXO .OIUF *OO.IOt IOOVOC CER 
CAPACITOR.FXO .OIUF * 00 -I 0 t IOOVOC CER 
CAPACITOR.FXO .OIUF 4 B 0 .I 0 S IOOVOC CER 



CAPACITOR.FXO 4 S 0 PF 4 .St SOOVOC MICA 
CAPACtTOR.FXO .OIUF vOO.IOt IOOVOC CER 
CAPACtTOR.FXO .OIUF vBO.IOt lOOVDC CER 

CAPACITOR-FID ,33uF SI 2II0VDC 

CAPACITOR.FXO I.tuF*.|Ot aOVDC r* 



CAPACITOR.FXO lOOPF *.St lOOVDC MICA 
CAPACtTOR.FXO .OIUF oSOalOt lOOVDC CER 
CAPACITOR.FXO .OIUF .OO.IOt IOOVOC CER 

CAPACITOR-FID 33uF +75-101 25VDC 
CAPACITOP-FID 33uF *75-101 25V0C 



CAPACITOP-FID 33uF +75-101 25VDC 
CAPACITOP-FID 33uF +75-101 25VDC 
CAPACITOR-FID 33uF +75-101 25VDC 
CAPACITOP-FID 33uF +75-101 25VDC 
CAPACITOP-FID 33uF +75-101 25V0C 



CAPACITOR-FID 3IuF +75-101 25VDC 

CAFACITOR.FXO .OIUF vOO.IOt lOOVDC CER 
CAPACITOR.FXO .olUF .OO.IOt IOOVOC CER 
CAPACITOR.FXO .OIUF .00. lot lOOVDC CER 
e*PACITOR.FXO .OIUF .OO.IOt lOOVDC CER 



DIOOE.BWITCHINO SOV SoMA INI OO.SS 
OIOOE.BWITCHIItS SOV SOMA INS OO.SS 

oiode.bnitchinc SOV soma ins oo.ss 

OIOOE.SMITCNINO SOV SOMA INO DO-SS 
OSOOC.SNITCHINS SOV SOMA INS OO.SS 



OIOOE.SHITCHINC SOV SoMA ini oo.ss 
diooe.bnitcminc SOV soma ini oo.ss 

DIOOE.OEN FRP ssv SOMA OO.SS 

bsode.ocn prp ssv soma oo.ss 

OIOOC.OEN PRP SSV SOMA oo.ss 



See mtrodul tion to this se+tion tor ordering information 
.Indicates factory selected value 



Model 42 



Mfr 

Code 


Mfr Part Nu 


I4S40 


CO.t/O.TO.IIlR.p 


I4S40 


CR.|/a.T0.|001.F 


2 as «6 


CO.I/O.TO.SUR.F 


oiiat 


CB 2204 


oiiai 


CBiaos 


oiiai 


cB|oas 


II4B0 


lasi.oaas 


ai4So 


OOITS.OOSOI 


mao 


ooaTs.aosoi 


2S080 


0160«106) 


10410 


0160*226l 


2 Sa 60 


0160«1060 


laoBo 


oiacoiiT 


ie4»o 


OU0*S060 


264*0 


0160*2261 


I 04 B 0 


otao.aaso 


20460 


oioo.iaso 


28460 


OUO-1060 


26460 


ouo-sooo 


mao 


OUO«]060 


26460 


OUO-2200 


laoao 


0160. SOAO 


mao 


OIOO.OIIT 


SITOS 


soosao s.s/iaPF npo 


laoao 


0160«0127 


aaoao 


OI6O»SO60 


laoao 


OI60.0IIT 


laiao 


0160.S060 


26460 


0160-106I 


aaoao 


0160. lasr 


aaoao 


0I60.S060 


26460 


0I60.I0SS 


laoao 


otoo.aoss 


aaoao 


0140-2099 


26460 


0140-2099 


mao 


0I60.IOSS 


11400 


otoo.aoss 


aaoao 


0I60.SOS6 


aaoao 


otoo.aoss 


aaoao 


0140-2099 


mao 


otoo.aoss 


mao 


otoo.aoss 


laoao 


otoo.aoss 


26460 


0140-2099 


aaoao 


otoo.ooso 


26460 


0140-2099 


26460 


otoo.aoss 


mao 


0140-1474 


SAiao 


isooiasxooioAa 


11410 


0140-2204 


aaaao 


otoo.aoss 


26460 


0140-2099 


laiao 


oiao.toBi 


26460 


0160-1061 


aaoao 


oiao.toas 


11400 


0160-1061 


aaoao 


0160-1061 


26460 


oiao.toas 


mao 


oiao.toas 


laoao 


0160-1061 


mac 


otoo.aoss 


26460 


oioo.aoss 


aaoao 


0140-2099 


aaoao 


0140-2099 


26460 


tool. 0000 


aaoao 


tool. 0000 


26460 


loot. 0040 


26460 


1901-0040 


26460 


lOOl.OOOO 


aaoao 


1001.0000 


aaooo 


1001.0000 


aaoao 


tOOl.OSTO 


laoao 


looi.osro 


aaoao 


lOOt.OSTO 



1 
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HP Part 
Number 



t«0t>«040 

l«CI«0040 

|40t>e04« 

l««t>044e 

I4«l««04« 

14«|.«0«0 

I44t>0««4 

|40U«040 

t40t«4«44 

|441«41T* 

|44t«4lT6 

|«41>4440 

I94l*44«4 

t«4t*l4U 

I44l«04«4 

t441«4444 

I*4I>4444 

1441«0SU 

l441«0Sia 

<tT4>04J4 

4174«44t4 

4|44>4lt4 

*149.4114 

«1T4>44I4 

*144>174B 

*144.1744 

*144*1744 

*144*1744 

14S4.4I1S 

1*44.4415 

I45S.444I 

1855-0127 

1444*4414 

1444*4441 

1441*0414 

1444*44*4 

1444*44*4 

1441*4414 

1444*44*1 

1444*44*4 

1444*40*1 

1444*04*1 

1441*4444 

1*44*4441 

1441*0440 

1441*0440 

1444*0441 

1441*0140 

1855-0571 

1855-0571 

1855-0571 

1855-0571 

1855-0571 

1055-0571 

1055-0571 

1855-0571 

1440*04*4 

1444*44*4 

1444*04*4 

1454*04*4 

1444*44*4 

1444*44*4 

1444*44*1 

1444*04*1 

1444*0471 

1441*0144 

1441*0414 

1441*0144 

1*54*441* 

1444*0471 






Table 6-3. Replaceable Parts (Cont'd). 



Description 



OIOOE.OIN *4* 14V 404* 00*14 
0100E*4*>TCH|NG 14« 44M« IN* oa*» 
OIOOE*4HI7CHINO 14V 44M* INS OO'IO 

oiooE'Snitcming isv 4 sm* ins oo*is 
0|00I*4WlTCHINe 14V 40N* INS 00*15 

DIOOC. switching lOV 4*H* INS 00*15 
OtOOC.SwITCHING 14V loM* INS 00*15 
OIOOUIWITCMING 14V 50M* INS 00*15 
OIOOt.SWirCNING 14V SON* IN* 00*14 
OIOOC.SWirCHlNG 14V 44M* INS 00*14 

OIOOe*SN|TCHJNG 14V 44H* INS 00*14 
eiOOC.SwITCHlNG lOV 44H* INS 00*14 
OlOOt.SwITCNINS 14V 44N* 1N4 00*14 
OIOOE.OIN «* 15V 591* 00*15 
OlOOt.OIN *4* 15V lOH* 00*14 

OlOOe. SWITCHING loV 40 H* INI 00*14 
OIOOe.SWITCHlNO 14 V 44 H* INS 00*15 
OIOOt**(l*»Y vr 0 I 77 * 4 HV 
OIOOC.ZNR *,I*V 51 00*7 R0W.4N TCw*. 4 II 4 
OIOOC.SWITCHING lOV 44 H* INS 00*14 

OIOOt.SWirCHING loV 44H* in* 00*14 
DIOOC.SCHOTTKy 

0I00E.SCH0TTK7 

CORE.SHieiOlNG 55*0 
CORE.SHICLOING 45*0 

COIt.HLD lOUH 145 0«55 ,1550«,1751G*N0H 
COIL.MUO 14UH 145 4«55 .1550»,17SIS*N0H 
COR5*SMICkOSN6 45*0 

OHOKE.WIDE B*NO tN*X**S4 OHN* 1*4 MHZ 
CHOKE.NIOE S*ND ZM*X«4*4 OHM* 1*9 HHZ 
CHOKE.WlDC 4*N0 ZM*«W6B4 0NH4 1*4 MHZ 
CHOKE*WIDE B*N0 ZM*5**S4 ONMI 1*0 mhZ 

TRSNSISTOR NPN *1 R01154NW RT»144NHZ 
TR*N4IST0R NPN *1 PDwlSONN PTwlOONHZ 
TR*NSI5T0R J*P5T N*CH*n D.H0D5 SI 
transistor fet n-channel si 
TR*NSIST 0R NPN SI POwlSOMN PTalSSMHZ 

TR*N*IST0R J-P5T N*CH*N 0*N005 SI 
TR*N4IST0* PNP SI POwIOOHN Pr«54*HHl 
TR*NSIST0R NPN Si POrIOOHN PT**40HHZ 
TR*NSI5T0N NPN SI POrIOONN PTrMOHHZ 
TRSNSISTO* PNP SI POrIOOMN PTrSOOMHZ 

TR*NSI5T0R NPN SI PORIOOHN PTR6C0HMI 
TR*NSIST0R NPN Si PORIOOHN PtR*49HHZ 
TR*N4IST0R J-75T N*CH*N 0.H005 SI 
7R*NSIS70II <>*557 N*CH*N 0.H005 SI 
TR*N*IST0« PNP Si PORIOOHN PTRtSOHHI 

TR*NSIS70R <1*757 N*CH*N 0*H005 SI 
TRSNSI470R PNP SI PORIOOHN P7R1S0HH1 
TR*N4IST0R PNP SI POrIOOHN PTalSOMHZ 
IR*NSI*T0R J-P57 N*CH»N 0*H005 *1 
IR*NSI4T0R PNP SI 70**I POrISOHW 

transistor fet n-channel 

TRANSISTOR FET N-CHANNEL 
TPJINSISTOP FET N-CHANNEL 
transistor FET N-CHANNEL 
TRANSISTOR FET N-CHANNEL 

transistor fet n-channel 

TRANSISTOR FET N-CHANNEL 
trahmstop fet n-channel 

TRANSrOIOR NPN si P0RI44HW PTR444MHZ 

TR*NSI470« NPN 41 P0RI40MN PTR444HHZ 

TRANSISTOR NPN-.#t-^I44HM PTrAOSHHI 

TRANSISTOR NPN SI PORIOOHN PTR404MHZ 

transistor NPN SI PORIOOMN PTRSOOMHZ 

transistor NPN SI PORIOOHN PTRSOOHHZ 

TRANSISTOR 1-nt N.CHAN O.HOOE 41 

transistor J*PET N.CHAN O.HOOE SI 
TRANSISTOR NPN SI POrIOOHN PTRIOOHHZ 
transistor PNP SI 70*14 P0R144HW 
transistor PNP 1NI*44A 41 T0*|* PDRS44MW 
TRANSISTOR PNP 41 70*14 PORIOOHN 

TRANSISTOR NPN IN14414 SI T0*|* PORIN 
transistor NPN SI PORIOOMN PTrIOOHHZ 



See introtiuction to this section for ordering information 
efniiicates factors' selected value 



Mfr Part Number 



1*01*4176 

1*01*4400 

1041*0040 

1*01*4000 

1*01*4004 

1*01*4404 

1*01*4004 

1*01*4400 

1*01*4000 

1*01*44*4 

1*01*4444 

1*01*4404 

1*41*0400 

1*01*0176 

1*0I-01T6 

1*01*0440 

1*01*0004 

1*01*1411 

1*01*000« 

1*01*0400 

1*01*0400 

1*41*0514 

1*01*4514 

*170*001* 

*170*001* 

*140*4110 

*144*0110 

*170*441* 

VRI40 14/04 
VKI04 ZO/0* 
VHI44 14/4* 
VKI44 14/44 



IN5I05 

1451*4415 

1450*44*2 

1454*44*2 

1451*4415 

1450*04*2 

1454*44*2 

1*55*04*1 

1455*04*1 

1451*4420 

2N5205 

1051*0020 

1451*0414 

2N5205 

1451*4150 

1B55-057 1 
1855-0671 
1855-0571 
1855-0571 
IB55-0571 

1855-0571 

1855-0571 

1855-0571 

1554*44*2 

1454*44*1 

1150*04*2 

1450*44*1 

1550*44*2 

1550*40*2 

1555-44*1 

1555*44*1 

IB50S4471 

1551*0100 

iesi»oioo 

2NJ0S1S 

|«SO«007t 
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Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 






HP Part 
Number 



«*«a«4«3T 

OTIT>«ltO 

ii44*im 

«4«8»14t4 

S444.1444 

471T«0ie« 

0*«e«40IT 

4717*444? 

4717*4447 

4144*4444 

4444*4114 

4444*1444 

4717*4144 

4444*1444 

4144*4144 

4444*1141 

4444*4414 

4747*4144 

4717*4144 

4717*4144 

4717*4441 

4717*4441 

4717*4441 

4717*4414 

4444*l|fl 

4717*4441 

4717*4144 

4717*4144 

4717*4447 

4717*4447 

4717*4447 

4717*4447 

44*4*4414 

4717*4444 

44*4*144* 

4444*1110 

4717*4*14 

0717*4444 

4441*1444 

•444*1140 

4441*4441 

4717*4414 

4717*4444 

4717*0140 

4717*4414 

0441*4141 

0717*0410 

0441*4474 

44*1*1117 

4441*1411 

4441*1411 

•441*1111 

0441*1114 

4717*4414 

0441*4474 

4441*1117 

4441*1411 

4441*1*11 

0441*1411 

0717*0444 

>414*0447 

4440*1444 

4444*1411 

0441*1444 

0441*1444 

044**1411 

4441*1444 

4441*1444 

0441*1411 

0441*1444 

0717*0401 

4717*0414 

4411*1411 

04*1*1411 



Description 



Mfr Part Number 



4C111T0II 44.4 II .14IN 7 TCa04*IOO 
RIltlTOl IK U .1414 7 TCo04*IOO 
KIIITOII 114 II .UlM 7 TC*0»*100 
4CIIlT0R*7)tM4 IK |0I e II0E-40J l*rRN 
RCII170R 14.4 II .111N 7 rC*4**IOO 

RCIIITOR 114 II .HIM 7 TC40»*100 
RCII170R IK II .1414 7 TCaO4*IO0 
RtlllTOR 44.4 II .1414 7 rCa04*IO0 
RtlllTOR I4IK II .1114 7 7440**100 
RtlllTOR I41K II .1414 7 7040**140 

RIllireR*7RMR 10 101 C 1141*404 t*7R4 
RtlllTOR. 710 Mt7 7LM 101.1 OHM O.ll 1/1 
RfOlirOR 14.4 II ,1114 7 70*0**100 
RtlllTOR 11.4 II .1254 7 T040**IOO 
RtlllTOR 444K |0 ,|21M 7 70*0**100 

RtlIlTOR*TRMR 10 101 0 Il0t*404 l*TR4 

PESI'jTOP 50 .U .1Z5W 
PE5I5T0P 1.5 

RCIIITOR 10 II .1214 7 70*0**100 
RtlllTOR 10 >1 .1114 7 tC*0**IOO 

RCIIITOR 11.4 II .1214 7 T0*0**l00 
RCIIITOR 100 II .1214 7 TC*0**I00 
RtlllTOR 100 II ,1214 7 TC*0**I00 
RtlllTOR 111 It ,1214 7 TC>0**I00 
RCIIITOR 414 II ,1214 7 TC*0**I00 

RCIIITOR l.HK |l ,1214 7 TC*0*>IO0 
RCIIITOR 101 II ,1214 7 TC*0**I00 
RCIIITOR 11.4 II .1214 7 TC*0**I40 
RCIIITOR 11.4 II .1214 7 70*0**100 
RCIIITOR I2IK n .1214 7 TC*0«*IOO 

RCIIITOR I21K tl .1214 7 TC*0**|00 
RCIIITOR I25K II ,1254 7 T0*0**104 
RCIIITOR I21K II .1214 7 70*0**100 

RE5I5TOR 1 .5 

RCIIITOR 17.1 II .1254 7 70*0**100 

RCIIITOR | 4.4 H .1254 7 TC*0**IOO 
RCIIITOR 2 . 17 K tl ,1214 7 TC*0**100 
RCIIITOR 414 II ,1254 7 TC*0**IOO 
RCIIITOR 1,424 II .1214 7 TC«0**IOO 
RCIIITOR 14.4 II .1254 7 T0*0**l0O 

RCIIITOR 2.37K |l ,1214 7 TC*0**|00 
RCIIITOR 2.I5K H .1214 7 T0*4**100 
RtlllTOR 411 II .1254 7 70*0**104 
RCIIITOR 1.42K II ,1254 7 TC*0**I40 
RCIIITOR 11.4 II .1254 7 TC*0**IOO 

RCIIITOR 5.IIK II ,1254 7 T0«0**l00 
RESISTOR 50 n .1254 
RCIIITOR IK II ,1214 7 70*0**100 
RCIIITOR 144 II .1214 7 70*0**100 
RCIIITOR I4.4K II ,1254 7 TC*0**IO0 

RCIIITOR 107 II .1214 7 T0*0**t00 
RCIIITOR 1*7 II .1214 7 TC*0**100 
RCIIITOR 147 II .1214 t TO*0**I40 
RCIIITOR 4.22K II ,1214 7 70*0**100 
RCIIITOR IK It .1214 7 TCR4**I04 

RCIIITOR |«4 U .1214 7 T0*0*.|00 
RCIIITOR I 4 . 4 K II ,1214 7 TC*0**IOO 
RCIIITOR 147 II ,1214 7 TO*0**100 
RCIIITOR 147 II .1214 7 TC*0**IOO 
RCIIITOR 147 II ,1214 7 TC*0**I00 

RCIIITOR I4K II ,1214 7 TC*O*»100 
NC740RK.RCI 1*11722, OK ONM X 7 
RtlllTOR 114 II .1214 7 T0lO**lOO 
RCIIITOR 147 II .1214 7 TO*0**100 
RCIIITOR 114 II .1214 7 TC*0**I00 

RCIIITOR 114 II .1214 7 T0*0**|00 
RCIIITOR 147 II .1214 t 70*0**100 
RCIIITOR 114 II ,1214 7 T0*0**|00 
RCIIITOR 114 II .1214 7 70*0**100 
RCIIITOR 147 II .1214 7 T0*0**l00 

RCIIITOR 114 II .1214 7 T0*0**l00 
RCIIITOR 100 II ,1214 7 TC*0**100 
RCIIITOR IK II .1214 7 70*0**100 
RCIIITOR 140 51 .214 70 T0**400/*404 
RCIIITOR 140 II ,J14 70 TC***00/*40I) 



See introduction to this section for ordering information 
♦Indicafes factory selec ted l alue 








04*1/I*T0*44R4*7 

04*1/1*70*1001*7 

C4*1/|*T0*1I4R*7 

2100*1271 

7HC1|*1/|*T0*19R4*7 

C4*I/I*T0*1|4R*7 

04*1/1*70*1041*7 

C4.|/I*T0*44R4*7 

0717*0417 

0717*0417 



RMI55*1/I*T0*I»R4*7 

0717*0110 

0491*1240 

2140*0119 

0491*2141 

0491*2214 

C4*I/I*T0*I0R0*7 

C4*1/I*T4*I0R0*7 

0717*0114 
04*1/0. TO*I01*7 
04*1/1*70*101*7 

c4*i/o*To*ioi*r 

C4*|/I*T0*419R*7 

04*1/1*70*1111*7 

04*1/1*70*101*7 

0717*0144 

0717*0140 

0757-0407 

0757*0407 

0717*0417 

0757*0417 

0491*2214 

M74CI/I*To*ITRI*7 

7MC11*1/I*To*|4R4*7 

04.1/0*70*2171*7 

04*|/0*T0.4|4R*7 

04*1/0*70*1421*7 

7MI11*I/I*T0*14R6*7 

04*1/1*70*2171*7 

04*1/1*70*2111*7 

04*|/l*r0*6llR*7 

04*1/1*70*1421*7 

0757*0110 

04*1/1*70*1111*7 

0441*2141 

04*1/0*70*1001*7 

04*1/1*70*1402*7 

04*1/1*70*1442*7 

C4*|/|*to*I47R*7 

04*1/1*10*1474*7 

04*1/I*T0*I47R*7 

04*1/1*70*4221*7 

04*1/1*70*1041*7 

04*1/1*10*1402*7 

04*1/1*70*1442*7 

04*|/l*f0*l47R*7 

04*1/1*70*1474*7 

04*1/1*70*1474*7 

04*1/1*70*1002*7 

24IA221 

04*1/1*10*1144*7 

04*1/I*T0*14TR*7 

04*1/1*70*1144*7 

04*1/1*70*1144*7 

04*1/1*70*1474*7 

C4*|/I*T0*1I4R*7 

04*1/1*70*1144*7 

04*1/1*70*1474*7 

C4*1/I*T0*1I4R*7 

04*1/1*70*101*7 

04*1/1*70*1001*7 

081415 

001611 






r 
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Table 6-3. Replaceable Parts (Cont'd). 



Description 



Mfr Part Number 



maiiroK s*< u rc 

H 6 I 8 T 0 R ItO ,I 1 N rc TCa>4tt/t60» 

aiiiiTOR f*o it .111 rc Tea>«et/»4oo 
RCttSTOR 14« S« .ISM rc Te«>400/*»«a 
RcattTOR 330 ** .i*» rt tc»-*oo/4*o* 

MttlTOR 140 It ,U» rc Tc*>« 0 ty «404 
RflllTOR 140 It .lit rt Te*> 400/4400 
oiiiiTOR 140 It , 11 * re TC 4 « 4 oo/* 4 oo 
OllIITOR 140 It .lit re Tea«« 00 /* 4 e 0 
oiiiiTOR 140 It , 11 * re rc*« 40 t/« 4 oo 

ociiaroR 140 it .ai* re Te** 4 oo/* 4 oo 
aflllTOfl 140 It , 11 * re TC*«* 00/4400 
RiaiaTO* 140 St .at* re Te*>aoo/ 44 oo 
aiaioTOR 330 It . 11 * re rcftco/ttoo 
RiailTOR 444 It .««* r TC* 0 »*t 00 

MSitTOR III U ,11** r TCaOflOO 
RtaiaTOR 10* it .111* r reacfioo 
RiailTOR II. I* II ,ll»* r TC*0*«t00 
RiaiaTOR 4,44* It .111* r TCaOt>100 
RiataTOR 140 SI ,11* re TC*>4tor*4oo 

RtatiTOR ta.i It .1*1* r tc*|4>ioo 
R iailTOR 444 It .1*** r TCaOflOO 
RiailTOR III It .1*** r TCaOftOO 
RI8I8T0R 10* It .1*1* r TCaOflOO 
RIlItTOR ll.l* II .1*1* r TC*0»«IOO 

RiailTOR 4 , 4 ** I* .III* r TCaot.lOO 
RiailTOR 4 ,ai* ll .111* r TCa»f|00 
RiailTOR T.l* It .111* r Teaot.ioo 
RiailTOR 1,11* It .111* r TCaot.tOO 
RiailTOR 11,1* |t .111* r TCa**.|00 

RIIISTOR ll.l* (I .111* r Te* 0 »»l 00 
RiailTOR l.ll* II .1*1* r TOaot-lOO 
RiailTOR T.l* II .111* r TCROMIOO 
RiailTOR T.l* It ,iai* r TC<Ofioo 
RiailTOR 10* It .1*1* r TCio*»ioo 

RIlItTOR 10* It ,111* r TC*04«IO0 
RiailTOR 1.14* II .III* r teaofisa 
RiailTOR 14,1* It .111* r TCaSflOO 
RIliaTOR at.T* It .1*1* r TCa«..|«o 

RiailTOR Il.T* ll . 111 * 1 TCa 04 .l 00 

RESISTOR 1001, -1* -1Z5H F TC-0+-25 
RESISTOR lOQK -1% „125W F TC=0+-25 

RiailTOR 1.14* |l .III* r TtaO*«iaO 
RiailTOR IK It ,111* r Tea04«lll 
RiailTOR.TRMR 100 lit C IIOt'ADJ l«TRN 

RiailTOR 4,44* It .III* r TCaa«»l40 
RiailTOR 4.44* II .111* r TCaa««100 
RI8I8TOR 4,44* |l .111* R TCa04«IOO 

RESISTOR 201 U ..125R F TC-0+-I00 
RESISTOR 201 -It 125M F TC=0+-100 

RiailTOR 11* 11 .III* ^ TCaOt.lOO 
RiaiiTo* 1* It .1*1* r Te*o««ioo 

RESISTOR 422k It 125W F TC=Ot-100 

RiailTOR IT. a* 11 .111* r Te*04»iao 
RiailTOR 4,44* 11 .111* r TeaO*«IOO 

RiailTOR 4 , 44 * It . 111 * r Teaot.ioo 
RiailTOR i.T St . 11 * re Te*.4oo/tsoo 
RiailTOR I.T St .11* re Te*.*oo/*ioo 
RiailTOR i* It .ill* r Te«ot.ioo 
RiailTOR 1* It .111* r TC*0*.100 

RiailTOR 10* It .111* r Te*o*.ioo 
RiailTOR I* It ,111* r TCtot.100 
RiailTOR 1* It .111* r TeaO*.tOO 
RiailTOR 10* It .111* r te*04.ioo 



TR«NaraRMiRfrui.ii(itioT> 
TRANirORMIRl RUl.aI(l I lOT) 

le rr ick o.*ri ouRi 
1C C4TI ICL NOR OulL I'lNR 
le e«TE lei nor ouri i.i*r 
le rr ecu o.m/i ouol 

le RCNR ECl LINE RCNR 0U40 I.INR 

1C rr ICL o.M/i ou4k 
le 04TI leu NO* og*k i«inr 
le am lei nor ouac i«inr 
le rr ecl o-n/i ouai. 
le OATE ICL OR.NOR DUAL *.1*|NR 




co.i/i.To.aaao.r 

C4.iri.To.|itR*r 

e*.i/a.To.ieoi.r 

c 4 .i/i.Te.iiii.r 

C 4 .|/a.T 0 .* 44 |.r 

CBI 4 II 

ca.i/i.Ti.4iRt.r 

c*.iri.To. 444 o.r 

ca.i/a.To.tiiR.r 

ea.ui.To.iooi.r 

C 4 .|/I.T 0 . 111 |.r 

C 4 .|/a.T 0 . 444 |.r 

C 4 .i/a.To. 4 aii-r 

e*.i/a.Tt.Tiai.r 

e 4 .i/i.To.tisi.r 

c4.i/a.To.iiii.r 

e4.t/i.T0.iiia.r 

ea.i/a.TO.iiSt.r 

c 4 .i/a.T 0 .TS 0 i.r 

ea.i/a.TO.Tiot.r 

eo.i/a.TO.iooi.r 

ca.i/a.TO.iooi*r 

ca.i/a.To.mi.r 

C 4 .i/ 4 >T 0 .| 4 tl.r 

CR.wa.To.itTi.r 

ca.i/i.Te.iiTi.r 



C4.|/B.T0.||4|.r 

ca«i/a.To.tooi«r 

1100*1110 

C 4 .t/ 8 .T 0 . 444 l*r 

CR.t/l>T 0 . 4441 .r 

e4.|/|.T0.444l*F 



ea.i/a.TO.iiOl.F 

ca.i/a.TO«ioai.p 

oTiT.oaai 

C4*l/l«T0.tTl|.P 

ea.i/a.T0.444i*p 

C4.I/I.T0.4441.P 

CIITOI 

CUTIS 

e4.i/a.TO*ieoi.p 

e4.i/i.Te.iooi*p 

co.i/a.To.ioot.P 

C4.i/a.to>ioei*p 

e**t/a.To.ieei.p 

ea.i/a.to.isst*i’ 



4100.0011 

4100*0111 

MCiiisir 

Meiaiiir 

MCiomr 

MeioiiiR 

Mciotisr 

HCioiiir 

Metoiiir 

MetaiiiR 

*640111* 

NCIOtOO* 





I 1 — 1 — 

See introduction to this section for ordering information 
^ *[ndicatesJ^tory selected value 
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Section VI 
Table 6-3 



Model 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 


HP Part 


Designation 


Number 




Description 



Code Number 




IC or *HP LON^MOtSC T 0 -*« 

ic or AMP lom»no!SE to»«« 

to eoMPAMATor Op quad t 4 > 0 tp»p 

>C rr TTL LO O.tyPE roa>EOGE»TftIO COM 

tc COMPAPATOr op OUAO J 4 « 0 IP«P 

IC or AMP LOH.optrr ro.«p 
!c or AMP wo TO>*« 

K LF356H :EL 

te rr ttl l« o.ryPE roa.cDOC.rrtB com 

IC rr TTL Ls B.TyPE roi«EosE>rrie com 

IC rr TTL LI oaTYPE roi«Eooe«rPzs com 

IC COMPAPATOP HI l««Dir.r 

AS MISCELLANCOUa PARTI 

PLATE-IMICLO 



OICILLATOP BOARD ASIEMBLy 
PC aOARO, BLANK 

•»>“' »io.*«» loovoe cer 
CAPACITOP.rXD ,iur tlO>EOI SOVOC CER 
CAPACITOR.rKD ,«tUP «B0«m tOOVOC CER 

capacitop.pkd lur ♦•eo» eiydc cer 

CAPACITOR.rKD ,o»ur yBO.ZOK loOVDC CER 

CAPACITOIl-F»D 910PF +-51 30QVDC MICA 

CAPACITOR'PKO ,OIur PBO.EOI lOOYBC CER 

CAPACITOP-FKD 91PF +-5% 300VDC MICA 

CAPACITOP.PKO ,0iur ♦B»-*«K IQOYDC CER 

CAPACITOR.rKD ,iur PlO.IOK SOVOC CER 
CArACITOR.PKO lOUPP.lOK ZOVOC TA 

CAPACITOR-FIO 4 7uF iO% 16VDC 

CAPACITOR-PKO ,0lur PBO.ZOK lOOVOC CER 

CArACiTop.PKO ,oiur pso.zok toovoc cer 

CAPAC1T0R.PXD .oiur pio.zoK leovoc cer 

eApACiTOR.rxo .oiur pbi.zik toovoc cer 

CAPAClTOR-rxC .RTuPy.lOK ISVOC ta 
CAPACITOR.PKD .RTUPt-lOK ISUOC TA 

CAPACITOP-F>D 4.7uF 204, 16VDC 

CAPACITOR-FID 470uF +50-101, 16V0C 
CAPACITOR-FID 4 7uF 203; 16VDC 

CAPAeiTOR.rKo ,oiur *so.zoi loovoc cep 
CAPACITOR.rKD lUP ♦•201 ZSVOC CER 
CAPACITOR.PXO .Oiur tBO.ZOK loovoc CER 

CAPACITOR-FID 910PF +-5H iOOVDC MICA 

CAPAClTOR.rKO .OIUP PlO.ZOI toovoc cer 
CAPACITOR-FID 91PF +-5% 300VDC MICA 

CAPACITOR.PKO .oiur +I0.20K IOOVDC CER 



CAPACiTON.rxo lourp.ios zovoc ta 

CAPACITOR-FID 470uF +50-10i 16V0C 

CAPACITOR.rKD lur «.20K ZSVDC CER 

CAPACITOR-FID 4_7uF 20* 16VDC 

CAPACiTOR.rxD .oiur ♦lo.zoi loovoc cer 

CAPACITOR.PXO ,0IUP ♦eo.ZOK IOOVDC cer 
CA rACITOR.PKO lUP 4.201 ZSVDC CER 
CAPACITOR-PKO luP f.lot 25VDC CER 
CArACITOR.PKO .OTuPy.lOK ISVDC TA 
CAPACITOR-PKO ,4 TUPt.|0K ISVOC TA 

CAPACITOR.PKD IOUPt-IOK ZOVOC TA 
CAPACITOR.PKO ,0IUP TlO.ZOK lOOVOC CER 

CAPACITOR-FID 4.7uF 20t 16VDC 

CAPACITOR-PKO ,tUP TlO>m SOVOC CER 

CAPACITOR-FID 470uF +50-104, 16VDC 

CAPACITOR-PKO OBopP T-SX lOOVDC MICA 
CAPACITOR-PkO ibopP ♦•SK IOOVOC mica 
CAPACITOR.PKO OOOPP ♦-SK IOOVDC MICA 
CAPACITOR.PKO UOPP t.s» IOOVOC MICA 
CAPACITOR.PKD I90PP T.SK IOOVDC MICA 

CAPACITOR-PkO .OIUP ♦IO-20K IOOVDC CER 
CAPACITOR-FID 4.7uF 20* IfiVDC 

CAPACITOR.PKO 4TPP ♦•« IOOVDC MICA 
CAPACITOR.PKD ,IUP ♦lO.ZOK SOVOC CER 
CAPACITOR.PKD ,IUP ♦I0.20K SOVOC CER 



See introduction to this section for ordering informatior 
♦Indicates factor^' selected value 





IIITRICJ 

IIITRICJ 

MLMIIOP 

INT4LII7SN 

MLMIIRP 

LMSOIAN 

LMJIIH 

LP1S6H 

INT4LI27IN 

IN74LIZ7JN 

IN74LS27IN 

LMIAIN 



0RZ7S. 00114 



04Z7S.I6S0B 

04Z7S-26S0A 

0160-Z0SS 

OtSO-OlZl 

0I60-Z0SS 

0110*0127 

0160.20SS 



01D0-20SS 



OtSO.0121 

ISoetOAXROZOBZ 

OtlO-tOIS 

0I60-20SS 

otoo-zoss 

0140.2055 
OIIO-ZOSS 
|S00474X«OSSA2 
IS00474X903SA2 

oiio-ioas 

OIIO-IOSO 

oiio-ioas 

0160.2055 
0160*0127 
OI60*20SS 



ISOD106X0020B2 

otio*ioso 

0160*0127 

0110*1085 

0160*2055 

0160*2055 

0160*0127 

0160*0127 

l50O474X0alSA2 

|SOD474K«OI5A2 

tS0O|06X«020l2 

0160*2055 

0110*1085 

0150.0121 

0110*1050 

OM 1 SP 6 I 1 J 0 IOONVICR 

dmispibuoioonvicr 

DMiaP68U0I00(IVlCR 

0160.2206 

OMISPlRIJOlOORVICR 

0160. ZOSS 
0110*1085 
0160*2107 
0150*0121 
0150*0121 
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Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part 


A*C«T 

ttcsa 

«acs« 


AIAO'IOIS 

oiA«>aoss 

0IA0>10SS 

«lA«•aoss 

AIAO.IOIS 






CARIC170R*7aO ,0IU7 ««0*»0* IAOVOC CCA 
CARACITOR-rAO .OIU* 410*101 lOOVOC CER 

CARACiTOR*riiR .olur 4io*ioi loovoc cer 
eARAeiToflarco ,oiur 4io*aot loovoc cer 

CARACITOR-RXO .OlUT 4l0*10« lOOvOC CER 


II 


oiAO-aoss 

OIAO.IOSS 

OIAO.IOSS 

OIAO.IOSS 

OIAO.IOSS 


AtClit 

AtCM 

AACSI 

AACIiI 

tkCtit 


AIAO•aolS 

iisoom 

AiAo«aais 

ltlA><llT 

ml•alsl 






eARAeiTOR*RkO .oiu* 410*101 loovoc CER 
CARAC170R*Rl(0 .lu* 4l0*10l SOVDC CER 
CARAClTOR'IllO .OIU* 410*101 lOOVOC CER 
CARACITOR^fllO 47R7 4*11 lOOVOC MICA 
CARACXTOR*ri|0 tlRR 4*» lOOVOC CER 04*10 


|84S0 

28480 

28480 

28480 

28480 


OIAO.IOSS 

oiso.oiii 

OIAO.IOSS 

oiAo.Bior 

OIAO.IISO 


AtCb* 

A*e«iT* 

AaC6< 

AaC«« 

AAC70 


oiAo«ia«i 

OIAO-OISS 

CIA0•I0SI 

OlAlalllR 

mi«ioii 






CARACITOR.RRO 4.7*7 4..II** lOOVOC CER 

CflPAClrOB F»D 130PF *-S% 300VDC MICA 

eA*AC:T0R.*X0 .oiuf 410*101 loovoc CER 
CA*ACirOR*RxO 100*7 4*11 lOOVDC MICA 
CA7ACIT0R.7X0 .0IU7 400*101 lOOVOC CER 


1I4B0 

1I4S0 

1I4B0 

1I4S0 

11410 


OIAO.1140 

0110*1104 

OIAO.IOSS 

0110*1104 

OIAO.IOSS 


AACTI 

AACri 

AACTI 

AACTA 

AACVS 


OIAO«IOIS 

cllo•lOS« 

IIIO-OITI 

0|I0•0ST• 

0|l|«CIT« 






CA*ACirOR*7XO ,01U7 *IO*10« lOOVDC CER 
CA*ACIT0R*7 x 0 ,0H)7 410*101 lOOVOC CER 
CARACI70R*7X0 IOU74*IOX lOVOC TA 
C**AC1TOR*7XO 10U74*I0X lOVOC TA 
CA7ACI70R-7X0 IOU74*tOX lOVOC TA 


IBOBO 

11410 

SAIB9 

SAH* 

SAIIO 


OIAO.IOSS 

OIAO.IOSS 

ISODIOAXOOIOBI 

ISOOIOAX9010B1 

ISOOIOAXOOIOBI 


aacta 


0|I0•0IT« 






CA*ACITOR*7xO I0U74*I0X lOVOC TA 


SAIB* 


ISOOlOAXROlOll 


aacpi 


lllA•AI0« 






RMOTOCEkk klM* 


2B480 


1040*0104 


aacri 

AaCRI 

AACRI 

AACRA 

AACRI 


tl«l•OIII 

iiouoiia 

Il0l•{040 

IIPIalOAO 

llll•404e 






OIOOEalCMOTTKy 

DI0DC*ICN0TTXr 

0I00E*INITCMINS lov lOMA INO 00*IS 
0ie0C*aNITCHIN0 lOV soma ino oo.is 
0I00C*INITCHIN6 lOV SOMA INI 00*11 


28480 

28480 

28480 

28480 

28480 


|00t*0S|B 

I90I.SS1B 

1901*0040 

1901*0040 

1901*0040 


AACRI 

AaCRT 

AACRI 

AACRI 

AACRII 


|I0I•I0«I 

IIOI>Ol|l 

IIOI•Ofll 

ll«l•o1la 

|I||•I0•0 






OIOOE*ZNR I.IIV IS 00.7 RDR.4M TCR..400S 

OIODE.ICHOTTKT 

OtODE.aCHOTTKY 

OIOOE.ICMOTTKV 

0I0DC.IHITCHIN6 lOV SOM* INI 00*11 


28480 

28480 

26480 

28480 

28480 


|901*00«1 

I90I.0S1* 

1901*091* 

1901*0911 

1901.0040 


AACRI t 
AACRlt 
AACRI 1 
AACR|A 
AACRif 


|I0I•00«0 

II0I•0040 

IIOI•OOAO 

II0I•I040 

II4UII4A 






OIOOC.IRITCMINS lOV SOMA INo 00*1S 
0I0DE.IRITCHIN6 lOV SOMA INI OO.IS 
OIOOE.IRITCHINO IOV SOM* INI D0*1S 
DIOOE.INITCHING IOV SOMA INI 00*IS 
OIOOC.IHITCHINO lOV SOM* INS OO.IS 


1*410 

1B4S0 

11410 

11410 

1B4B0 


1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 




ll«l>4444 

Il0l«004l 

II0I•I0I^ 

|I0I•I0II 

iioa>ioii 






OIODC.SNITCMINO IOV SOM* RNI 00*}$ 
OIODE*SHITCHINO IOV SOMA INI O0*IS 
OIOOE*ZNR 4.A4V IS 00*7 70R.4N TC**.0}]t 
OIOOE.ZNR 4.A4V SX 00*7 7DR.4N Te**.OZSI 
0I00E*ZNR 4, AAV IS 00*7 70R.4W TCR*.01U 


28480 

28480 

28480 

28480 

28480 


1901*0040 

1901*0040 

1901*1001 

1901*1001 

1901*1001 


iifl 


llOl•loal 

iioi>i4ia 

iioa»ioai 

II0I«I0II 

llll•lAla 






OIOOE.ZNR 4.A4V SS 00*7 70R.4N TC**.OaiX 
0I00E*ZNR 4.A4V SX 00*7 R0R.4N TC**.011X 
OIOOE.ZNR 4.A4V SX 00*7 70R.4W TC**.oaSX 
OIOOE.ZNR 4.A4V SX 00*7 70*. ON TC**.OISX 
OIOOE.ZNR 4.A4V SX 00*7 *0«.4N TCR..OZII 


11410 

1I4B0 

114B0 

1S4B0 

1*410 


I401*}0I1 

1901*1001 

1901*1011 

1901*1011 

1901*1011 


AAiM 

aaji 


laso•gllT 

iaii>otST 






C0NNECT0R.R7 SMB M *C SO*0MM 
connector. R7 IMB M *C S0*0HM 


28480 

28480 


I1SO*01S7 

I1S0.01S7 


AAll 
' aaLr 
AA kS 
aala 
AALS 


l|40>0ltl 

II40-0II* 

1)40*1111 

l|OI*IAII 

1140*1114 






coil.mlo laoUH sx caas .issox.itsco.nom 

COIL.MLD llOUM sx 0*AS .ISS0X.I7StS*N0M 
COILbMkO llOUH sx SIAS .tSSOX.lTSkS.NOM 
COIL-MI.0 I7UM SX |RSS .ISSOX,I7S|.S*NOM 
COIL*MLO lOUH 111 QRSS .ISSOx.lTSlC.NOM 


114*0 

1S4S0 

1*410 

H4B0 

11410 


9140*0119 

9140*0129 

4140*0129 

9100.IA1* 

9140.0114 




l|00*IAII 

l|40*0ITI 

II00*IAII 

1140*0114 

*100*1114 




2 


COIL.MLO 47UH SX 04SS .1SSOX.I7SLS.NOM 
COIL*NLO HUM lOX 047S .ISSOX.ITSLB.NOM 
coil.mlo 4TUH SX aiSS .ISS0X.17SLC.N0M 
COIL.MLO lOUH loX SrSS .1SS0X.17SLC.N0M 
COIL.MLO 1«0NM tax CAIS .OISBX.ISLC.NOM 


114*0 

1*410 

1S4S0 

1*410 

1B4S0 


9100*1029 

0140*0174 

9100*1024 

9140*0114 

4100*1194 


CkkII 
AAkll 
AALlI 
1 AAklA 
lALlf 


iioo*ta«4 

4|00*|TII 

«t4o*oiai 

*140*0111 

*100*111* 




t 


COIL.MLO I4SNH |0X KIS .OSSOX.ISLC.NOM 
CMOKE.NlOC SANO ZMAXRAIO OHM* Ho MHZ 
COIL.MLO laoUM SX C4AS .tSS0X.17SLC.N0M 
COIL.MLO llOUH SX S*AS .tSS0X.17SLC.N0M 
COIL 7SUM ISX .SOX.I7SLO.NOM 


11410 

01114 

Halo 

1*410 

11410 


4100*1194 
VXlOO 10/4* 
4140*0124 
4140*0119 
9100*1114 


' AAklA 
AAkIT 
AAkll 
AAklA 
AAkll 


*140*011* 

*170*001* 

*iTo*ooa* 

*170*001* 

*170*001* 






COIL.MLO llOUH sX CraS .tSSOX.lTSLC*NOM 
CORE.IHIELOINC BEAO 
CORE.IHIELOINC ICAO 
CORE.IHICLOING SEAO 
eORE.SMlELDINS ICAO 


28480 

28480 

28480 

28480 

28480 


9140*0124 

9170*0014 

4170*0029 

4170*0029 

4170*0024 


Alkll 

lAkll 

AAkll 


*170*001* 

*170*011* 

*170*001* 






CORE.IHIELOINC BEAD 
eORE.SMIELDINC SEAO 
CORE.IHIELOINC BEAO 


28480 

284l0 

28480 


4170*0024 

4170.0029 

4170*0024 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3 



Model 



Table 6-3. Replaceable Parts (Cont’d) 



Reference 

Designation 




Description 



lasi.ooa* 



Q6I1<«T|I 

«7tr«041« 

064S>1«4« 

•aai'MZS 

06 «s«iais 

44*1.6811 

06*1.6*11 

06*1.4711 

*717.017* 

06*1.1011 

06*1.1111 

06*1.4741 

06*1.1011 

06*1.4741 

06*1.1011 

0717.0461 

0717.0461 

06*1.4711 

06*1.4731 

0717.0*61 

0717.0461 

06*1.1111 

0641.1112 

064S.S411 

0717.0414 

061S.1440 

06*1.1121 

06*1.2211 

06*1.6*11 

06*1.6*11 

06*1.2211 

06*1.4721 

0641.1444 

06*1.1011 

06*1.2211 

06*1.4741 

06*1.1011 

0717.0*7* 

* 6 * 1.1011 

0717.0461 

0717.0461 

06*1.4711 

06*1.4711 

0717.0461 

0717.0*61 

06*1.104* 

06*1.1041 

46*1.1221 

0717.0441 

06*1.1201 

46*1.1101 

06*1.2711 

06*1.1021 

06*1.1141 

06*1.1201 



T44N0I870R NRN *1 PO.llORlI PT.100MH2 
TR4N0IST0R NRN *1 RD4110MW PT'IOOmhZ 
74*4*18704 J.riT N.CHtN O.MOOE *1 

TRAM'.mOB NPN PD=3O0mW FT= MIHi 
TRAtr.r^Tnp NPN PD=300mW FT=J0MH2 

r4«N*tST04 NON II 40I1104N FT.IOOMHZ 
T**N*I*T04 NON *I RDtllOMM FT.lOOMHZ 
T44N81ST04 N4N *I 40*11044 4T*1004HZ 
T44N8IST04 J.ftT N.CN4N O.MOOE *I 

TPJUlSI'iTOP NPN Si PD=300mW FT=J0HHl 

TMMSISTflP NPN 5l PD=iOOmW FT=30MNj 

74*4*1*704 NON *I 40*11044 F7*140MHZ 
T48N8IST04 NON |l 00*1104* F7*100MHZ 
74*N*I1T04 ONO tt 40*1104* F7*210MHZ 
74*N*IST04 J.FE7 N>CH*N O.MOOE SI 

74«N*IST04 4N0 »I 40*1104* FT*|S04HZ 
7R*N*I8704 J.FE7 N.CH*N O.MOOE *I 
74*N«I*704 J.FE7 N.CH*N O.MoOE *1 
74*N*I8T04 non |I 40*1104* FT*100MHZ 
74*N*I*704 non 2N4*22 *I 00*10* F7.IMMZ 

74*N*I8T04 ONO |N4«|* 81 00*10* F7*14HZ 

41*1*704 *74 1* ,21* FC TC*>400/7600 
41*18704 6*1 1* .111* F 7C*0*>140 
41*1*704 1*6 It .1214 F 7C*07>IO0 
4E8I8T04 2,1* It ,21* FC 7C*.400/7700 
4E8I8T04 22K lE ,21* FC TC*.400/**a0 

4E8I8T04 6*0 It ,21* FC TC*.400/7*40 
4E8I8T04 6*0 It ,21* FC TC*.400Ft600 
RC8I8T04 4,7K It ,21* FC TC*.400/7700 
4E8I8T04 1.78K It ,121* F TC*0».I00 
4E8I8704 100 It ,21* FC 7C*.400/*100 

4E8I1T04 22K It ,21* FC TC*.400/F*BO 
4E8I1T04 474* It .21* FC 7C***04/*400 
4C8I8T04 100 IX ,21* FC 7C*.400/7100 
4E1I8TOR 470* It .21* FC 7C*.*00/*«00 
4EIIIT04 100 It ,11* FC 7C*.400/7l00 

4181*704 1*0* IX .121* F 7C*0*.I00 
4E*I*T0R 1*0* It .121* F rCaOt.lOO 
4E8Z8704 47* IX ,21* FC 7C*.400/«*00 
4E8I8T04 47* It .21* FC 7C*-400/7*00 
41*1*704 100* It .111* F 7C*07-I00 

41*1*704 100* IX .121* F 7C*4«.100 
41*18704 22* lx .21* FC 7Cl.400/7*00 
4181*704 261 IX .111* F 7C*0*.I00 
4181*704 2*. 7 IX .111* F 7C*0*.|00 
41*1*704 6*1 IX .121* F 7007.100 

4181*704 1*6 IX .111* F 7007.100 
4181*704 2.2* IX ,21* FC 70.400/7700 
41*1*704 22* IX .21* FC 70.400/7*40 
41*1*704 6*0 IX .21* FC 7C*. 400/7600 
4181*704 6*0 IX ,21* FC 7C*. 400/7600 

41*1*704 22* lx .21* FC 7C*. 400/7*00 
41*1*704 4.7* IX .21* FC 7C4.I0O/77OO 
418(8704 116 IX .121* F tC*07.|00 
418(8704 too It .21* FC 70.400/7100 
418(8704 22* lx .21* FC 7C..tOO/7*00 

418(8704 470* IX .21* FC 7C*.*00/7400 
41818704 100 lx .21* FC 70.400/7100 
418(8704 1.78* tx .121* F 70 07.100 
41*1*704 100 lx .21* FC 7C..4O0/7IOO 
41*18704 104* IX .121* F T007.100 

4181*704 too* IX .121* F 7C*07.|00 
41*1*704 47* IX .21* FC 70.400/7*00 
418(8704 47* IX .21* Ft 7C4.400/7800 
411(8704 too* IX .121* F 7007.100 
41818704 too* It .121* F 7C407.IOO 

41*1*704 to St .11* FC 70.400/7100 
418(8704 to St .21* FC 7C*.400/7l00 
41818704 2.2* St .21* FC 70.400/7700 
41818704 10* It .111* F rC«07.|00 
4181*704 12 IX .21* FC 70.400/7100 

41818704 12 St .21* FC 70.400/7100 
4(8(8704 270 St .21* FC 70.400/7600 
4(818704 1* St .21* FC 7C*»400/7600 
4(01*704 12 St .21* FC 7C..400/7800 
4(818704 12 St .21* FC 7Ca.40*/7lOO 




Mfr Part Number 






2NS904 

2N1O04 

2NS24S 

1854-1041 

1B54-1041 

2N1604 

2*1404 

2*1404 

2*1241 

1854-1041 

1854-1041 

2*1*04 

2*1*04 

1*11.0016 

1*11.00*1 

1*11.0036 
1*11.00*1 
1*11.00*1 
1*1*04 
2*4*22 — > 



C4.1/*.70.**14.F 

C4.1/*.7o.t*64.F 

C82I2S 

CB221S 

C*6*1S 

C*6*ll 

C8471S 

C4.I/8.70.178I.F 

CIlOlS 



C4.1/8.T0.1001.F 

C4.I/8.70.I001.F 

CB4T1S 

C8471S 

C4.1/8.70-1001.F 

C4.|/*.T0.|00I.F 

coins 

C4.1/8.T0.I6I0.F 

FM(SS.1/*.70.2*47.F 

C4.|/*.70.6*|4.F 

C4.1/8.70.1464.F 

C*(12S 

C8221S 

C868I1 

C*6*1S 

CB211S 

e*47IS 

C4.1/B.T0.1164.F 

C8I0I1 

CB22SS 

C8474S 

CBlOll 

C4.|/*.70.|7*i.F 

CBiotS 

C4.1/*.70.|001.F 

C4.1/*.70.toei.F 

CB4711 

e*47is 

C4.1/B.70.I001.F 

C4.1/B.70.I001.F 

CBioOl 

CBtOOl 

CB22IS 

C4.I/8.T0.1002.F 

CBI201 
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See introduction to this section for ordering information 
♦Indicates factory selected value 












Section VI 
Table 6-3 



TVlodel 4275A 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


AtSSf 


04 S 1 -I 7 IS 


« 4 MS 


04 S 1 - 10 IS 


ttSSS 


S 4 S 1 - 101 S 


ASRSO 


S 4 S 1 - 47 IS 


A 4 R 4 I 


04 S 1 -SI 1 S 


A 4 R 4 I 


04 B 1 -II 1 S 


44*41 


stsi-iias 


44*44 


« 4 * 1 -IIIS 


44*44 


04 S 1 - 144 S 


44*47 


44 S 1 -I 44 S 


44 * 4 S 


04 S 1 - 1 I 1 S 


44 * 4 * 


04 S 1 -IS 4 S 


44*70 


04 S 1 -I 04 S 


44*71 


07 ST -0410 


44*71 


04 S 1 -I 04 S 


44*71 


S 4 S 1 -I 04 S 


44*74 


S 4 S 1 -IS 4 S 


44 * 7 S 


04 S 1 - 471 S 


44*74 


S 4 S 1 - 47 IS 


44*77 


S 4 S 1 - 47 SS 


46 *TS 


OTST-SlT* 


44 R 7 * 


04 * 4-1444 


44**0 


04 OS-OOS 2 


44 *S| 


04 * 4 - 00*2 


* 4 *St 


04 M- 47 IS 


44 *SS 


04 S 1 - 4 T 1 S 


44*14 


Stt|- 4 T|S 


44 *SS 


1 * 10-0101 


44 *S 4 


ISIO-OIOl 


44**7 


ISIO-OIOl 


44 *S* 


t*io-sios 


44 *B« 


lSIO- 014 * 


44**0 


1 * 10-0101 


44**1 


1 * 10-0107 


44**1 


0401 - 47 IS 


44**1 


1 * 10-0201 


44**4 


0401 -lStS 


44 **S 


07 S 7 - 01 I 4 


44**4 


0 ** 1 -* 20 S 


44UI 


1 * 24 - 011 * 


44 U 1 


1 * 14 - 011 * 


44 U 1 


I 0 I 4 - 01 IS 


44 U 4 


1 * 14-0174 


44 US 


1 * 10-1710 


44U4 


1 * 20 - 0*01 


44 U 7 


1 * 10 - 0*01 


44 US 


ISIO-OIOI 


44 U* 


1 * 10 - 0*17 


4 SU 10 


1 * 10 - 0*17 


44U11 


ISIO-llBl 


44U1I 


ISIO-llBl 


44U1I 


IBIO-llSS 


44 UI 4 


1 * 10 - 0*02 


44 U 1 S 


ISIO-llSl 


44 U |4 


ISIO-IIS* 


44 U 17 


isio-osoi 


44 U 1 S 


isao-ioso 


44V| 


0410-0111 


4471 


0410-0214 



Description 



04I?S«00*>5 « 

««ars«oo 4 u * 
o4irs<oo4tr o 



HEStSTOK 270 St .2SN rc TC**«00/*»00 
DCtitTOD |K St .2SN re re«>«eo/*to4 
SEIIITOII 100 St .2SN rc TC*«400/7toO 
RESISTOR 4.7K St .ISM rc TCM»40S/*700 
RESISTOR 2.2R St .ISM RC TCR^ROO/tTOO 

RESISTOR S.IK St .2SN RC TCm> 400/*T00 
RESISTOR a.IK St .ISM RC TtR.SOO/4700 
RESISTOR S.IK S» .ISM RC TCm« 400/»T00 
RESISTOR tOOM SI ,ISM RC TC4 «IOO/tSOO 
RESISTOR lOOR St .ISM RC TCR>400 /tS00 

RESISTOR ||K St ,ISM RC TCm« 400 /tSOO 
RESISTOR loot St .ISM RC TeM« 400 /Tl 00 
RESISTOR lOOM St .ISM re TCM« 400 /tS 00 
RESISTOR loi It .lISM R TCMOflOO 
RESISTOR lOOK St .ISM RC TCM« 400 /tBOO 

RESISTOR lOOM St .ISM RC TCm.roO/tSOO 
RESISTOR lOOR St .ISM RC TCMaSOO/tSOO 
RESISTOR 4TR St ,ISM RC TCM«4SO/tSOO 
RESISTOR 470 St .ISM RC TCt«400R*400 
RESISTOR 47 St .ISM RC TCM-4S0RTSC0 _ 

RESISTOR U.l |l .I2SM R TCmOT'IOO 
RESISTOR 114 It ,IISM R TCMOf-tOO 
RESISTOR 444 It .lISM R TCmOt^IOS 
RESISTOR 444 It .lISM R TC4S«>I00 
RESISTOR 470 It ,ISM RC TCi»400/*400 

RESISTOR 470 St ,ISM RC TCm> 40S/4400 
RESISTOR 470 St -ISM RC TC4-400/4400 
Nt7M0RKaRES S>IIR470.0 ONM t T 
NETMORK.RES S>S|R4T0,0 OMM t 7 
NETM0RK«REI S«SIR470.S OMM X 7 

NETMORK-RES 0-SIR4.tr OMM X 4 
NETNORR-RES 0-IIRlS.SK OMM X S 
NETMORK.RES S-S1R470.4 OMM X 7 
NETMORK-RES S-SIRII.SK OMM X 7 
RESISTOR 4,TK » .ISM RC TCm-*00/»700 

NETMORK-REI S-SIR47S.0 OMM X 7 
RESISTOR ISO St .ISM RC TCm- 400/4400 
RESISTOR 42.2 It .lISM R TCMS4-I00 
RESISTOR SI St .ISM rc TCm.400/4500 

le OR 4MR OR DU4L S-OIR-R 

le OR 4 MR OR DU4I. s-dir-r 

le V ROLTR TO-IIO 

IC C0MR4R4T0R OR 0U4O 14-OIR-R 

IC RR TTL kS D-TTRE ROS-EOOE-TRIO COM 

IC OATS ECU NOR 0U*0 t-INR 
IC S4TE ECk NOR 0U40 l-INR 
IC S4TE ECk NOR 0U40 l-INR 
IC RR ECk 0-M/s OUAk 
IC RR ECk O-M/s OUAk 

IC CNTR ECk SCO R0I-ED6C-TRI0 
IC CNTR ECk SCO ROS-EDOE-TRIO 
IC CNTR ECk SCO ROS-EDOE-TRIO 
IC OATE ECk NOR OUAO l-INR 
IC CNTR ECk SCO ROS-COeC-TRIt 

IC MUXR/OATA-SEk ECk 4-T0-|-kINE OUAk 
IC SATE ECk NOR OUAO l-INR 
IC SATE ECk OR.NOR S-INR 

CRV5TRL-0UAPTI BO.OOOMHz +-2nppm 
CRVSTAL-OUftPTZ 32.000MHI +-20p|)m 

A4 MISCEkkANEOUS RARTS 

RkATE-SHIEkO 

PLATE-SHIELD AS 
PLATE-SHIELD 



Mfr 

Code 


Mfr Part N 


Ollll 


CB27IS 


oiisi 


CBIOIS 


Ollll 


CSIOIS 


Ollll 


CS47SS 


Ollll 


CSI22S 


Ollll 


CSIIIS 


Ollll 


CSlItS 


Ollll 


CSIIIS 


Ollll 


CII04S 


Ollll 


CSI04S 


ollll 


CSIIIS 


Ollll 


CII04S 


Ollll 


CSI04S 


I4S44 


C4-WB-T0-10IR-R 


Ollll 


CBI04B 


Ollll 


CBI045 


Ollll 


CBI04S 


Ollll 


CB4T1S 


Ollll 


CS4T1S 


Ollll 


CS470S 


1*701 


MR4C1/*-To-1|R|-R 


24S44 


C4-I/S-T0-1I4R-R 


24S44 


C4-I/S.TS-4640-R 


I4S44 


C4-I/S-T0-4440-R 


Ollll 


CS47IS 


Ollll 


CI471S 


Ollll 


CS47IS 


Ollll 


20S44TI 


Ollll 


20*4471 


Ollll 


20*4471 


ISOBO 


ISIO-OIOS 


1*4*0 


ISIO-014* 


Ollll 


10*4471 


Ollll 


I0S4I11 


Ollll 


e*47IS 


Ollll 


20*4471 


Ollll 


CSlSlS 


24544 


C4-1/S-T0-42RI-R 


Ollll 


CBS205 


0I*2S 


C4I4S4G 


OIOSS 


C4I4SSB 


04711 


MC740S.2CT 


IS4S0 


1*14-0174 


M2*S 


|N74k*271N 


04711 


MCtOtOIR 


04711 


MClOIOiR 


04711 


MCIOIOIR 


04711 


MCiOlllR 


04711 


MClOlllR 


04711 


MClOllSk 


04TII 


MClOllSk 


04711 


MClOllOk 


04711 


MC10I02R 


04711 


MClOllOk 


0471 1 


MC10I74R 


04711 


mcioioiR 


04711 


MClOlllR 


2S4S0 


0410-0211 


2B4B0 


0410-0214 


|*4S0 


04I7S-0041S 


1*4*0 


04I7S-0041* 


IB4S0 


04ITS-00417 



0140-0215 
0140-0197 
01 40-0197 



CPlSTAL-qUAPTZ 24.000 MHz 
CAPACITOP-FKD IBOpF SI 
CAPACITOR -F*D IBOpF S» 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts (Cont'd) 



Reference 

Designation 



HP Part 
Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



»7 


0U275«66S07 


A7 


44^75«66537 


*7Ci 


0160-4832 


‘762 


0160-4835 


A7CJ 


0160-4832 


Aren 


0 160*4832 


A7C5 


0160*4832 


A7C6 


0160*4832 


A7C7 


0160-4832 


A7C8 


OlbO-4832 


A7C9 


0160*2055 


A7C10 


0160-4832 


‘7611 


0160-4832 


‘7612 


0160-4835 


‘7613 


0160-4832 


‘76m 


01«Q*0197 


‘7ClS 


0180*0197 



Pt^tPHEFAL CONTPOt aOAHO ASSEMeWV 
PtRtPHEPAL CONTPOt BQAMO A9S£MBLY 
(POP OPTION 004 ONLY} 

LAPACITOP-FHO OIUF +-10t lOOVOC CER 
CAPACITOP-F^O lUF +-Hrt 50V0C CEP 
CAPACITOP-Fi'D OIUF +-I01 lOOVOC CEP 
CAPACITOP-FtO -OIUF *-101 lOOVDC CEP 

CAPACIT0P-F1D ..OIUF *--101 lOOVOC'CEP 

CAPACirOP-F)iD -OIUF f-10% lOOVDC CEP 

CAPACITOP-FKD OIUF f-10% lOOVDC CEP 

CAPACITOP-FKD OIUF +-10% lOOVOC CEP 
CAPACITOR*FKO ,OlUF lOOVOC CEP 

CAPACITOR-F^D ..OIUF +-10'fc lOOVDC CEP 

CAPACITOP-FXD .OIUF +-10% lOOVOC CEP 
CAPACITOP-FUD -lUF +-10% 50V0C CEP 

i:apacitop-fhd ..oiuf +-10% ioovdc cep 

CAPACITOP-FXU 2,2UPfl0X 20VDC TA 
CAPACITOP.FXO 2,2UFt»10% 2uVDC TA 



2S<tS0 

29460 



26400 

26400 

26400 

26400 

26400 

26400 

26000 

26460 

26400 

26490 

26400 

26460 

26400 

56269 

56209 



04275*60507 

042T5-66517 



0160-4832 

0160-4835 

0160-4832 

0160-4832 

0160-4832 

0160-4832 
0160-48 32 
0160-4832 
01 bO-2055 
OlbO-4832 

OlbO-4832 

OlbO-4835 

01bD-4B32 

15c022SA9o20A2 

15oD225«9o2oA2 



See introduction to this section for ordering informdtion 
^Indicates factor^’ selected value 
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Model 4275 a 



Table 6-3. Replaceable Parts ( ' d ) 



V 

:ii! 



Reference 


HP Part 


Designation 


Number 


ATC16 


0160-4832 


A7CIT 


0180-0197 


ATCle 


0160-0228 


A7Ct4 


016Q-4S35 


A7C20 


0160-2247 


A7CR1 


19U2-0041 


A7Ji 


1200-0654 


A7Jl 


1200-0567 


A7lil 


9100-1788 


A7U2 


9100-17B8 


A7U1 


9100-1788 


A7t,A 


9100-U39 


A7"l 


1810-0269 


A7R2 


0681-1235 


A7R3 


06a)-6629 


A7RA 


1810-0269 


A7RS 


1810-0269 


A7RA 


1810-0269 


A7R7 


1610-0269 


A7Rs 


1810-0269 


A7R9 


0683-9619 


A7R10 


0683-2219 


*7f>ll 


0683-1829 


A7Ru 


0683-2219 


A7T1 


9100-0622 


»>1U 


9100-0622 


A7U1 


1820-0909 


A7U2 


1820-1112 


A7Uj 


1820-1199 


A7UA 


1820-1112 


A7U5 


1820-1197 


A7U6 


1820-1112 


A7U7 


1820-1201 


A7Ue 


1820-1112 


A7UR 


1820-1211 


A7U10 


1820-1199 


A7U11 


1820-1730 


A7UI! 


1820-1430 


A7UIJ 


1620-1197 


■'nA7U14 — 


TffZD'*-nrEr4' 


A7UIS 


”7lto^54 


A7U|6 


1820-1628 


A7Ui7 


1620-1461 


A7UU 


1820-1626 


A7UI9 


1620-1470 


A7UiO 


1820-1112 


A7U*1 


1820-1206 


A7U22 


1820-1430 


A7U21 


1820-1430 


A7UZA 


1820-1144 


A7U2S 


1830-2255 


A7U26 


1620-1210 


A7U27 


1820-1620 


A7U2B 


1620-1828 


A7U29 


1620-1470 


A7U30 


1620-1216 


A7UJ1 


1620-0495 


A7UJ» 


1820-1430 


A7U1J 


1820-1430 


A7W<1 


8199-0005 


A7«5 


6159-0005 


A7«6 


6159-0005 


A7W7 


6159-0005 


A7M9 


61S9-000S 


A77t 


0410-0211 



Description 



Mfr Part Number 



CAPACirOP-FHO OIUF +-101 lOOVDC CEP 

CAPAC1TOP«PXO 2«2UFft0k 20VDC FA 
CAPaCITOR-FXO 22Uf«*lOk iSVDC TA 

rAPACITOP-FKO -lUF +-101 SiJVOC fER 

OIQOE*ZNR 5*llV SX DO»7 rc**.009» 

SOCKET-IC 40-CONT 

50C^ET-IC 28-CONT OIP DIP-SLOP 

CHOAe«t^IOe BAND ZNAX «660 OHMd ISO | 

CHQKE.Nloe BAND ZMAxebSO OHM9 ISO I 

CHOKE*wIOE BAND ZMAxsbBo OKMiS 1 BU MHZ i 

colu 7SUH isx ,9Dx«BrSlC*NUH 

NETWORK*RES 9.PIN.31P ,1.F1N.8PC& 
resistor 12K Sk «29 m PC TC9*aoO<tSOO 
resistor 9«8h 5X .aSH PC TCs*auo/«700 
NtTRORIC*RES 9*P1N»9IP .I-PIN^SPCC 
NETN0RK«RE8 9«PIN.SIP •t«PIN«SPCG 

HtTHORP«RES 9.R1N.81P •1-P1N.6PCG 
NEThORR»RES 9.PJN.8IP .I.PIN.SPCO 
NCT»^ORK«RES 9»P1N*SIP ,fFIN»SPCG 
RESISTOR S60 Sk •25H PC TC>«400/tPOO 
resistor 220 Sk .ZSm pc TC>«<lOO/tOOO 

RESISTOR i,6K 5k ,25W TCo««00/^700 

RESISTOR 220 Sk ,2SR PC TCK«aoO/t600 

transformer, pulse 
transformer, pulse 

ic MULTR TTL 

IC FF TTL LS 0-TYPE POS-EOBt-TRID 
IC INV TTL LS HEX 1-lNP 
IC FF TTL L3 0-TYPE POS-EOfiE-TRIC 
IC GATE TTL IS NANO QUAD 2-lNP 

IC FF TTL LS 0-tYPE P03-feOGE-TRlC 
XC gate TTL LS and quad 2-Inp 
IC FF TTL LS 0-TYPE POS-EOqE-TRIG 
IC cate TTL LS EXCL»0R‘QU*D 2-INP 
IC INV TTL LS HEX I*INP 

IC FF TTL LS D.TYPE POS-EOGE- TR IG CqM 
1C CNTR TTL LS BIN SYNCHRO POS-EDGE-TRlO 
IC gate TTL LS NAND QUAD 2-INP 
IC TRANSLATOR ECL QUAD ECL-TO-TTL 
IC-DI6ITAL TTL QUAD 2-INP NAND GATE 
1C ORtfR TTL BUS ORVR QUAD 

IC PXA NM08 

XC ORvR TTL BUS DRVR QUAD 
IC MuxR/DATA«SEL TTL LS 2 .T 0 .i*LtNE QuAO 
1C FF TTL LS O.TyPE POS-CDGE-TRIC 
1C GATE TTL LS NOR TPL 3-INP 

IC CNTR TTL LS BIN SYNCHRO P0S-E0GE-TR1G 
1C CNTR m LS BIN SYNCHRO P0S-ED6E-TR1C 
1C GATE TTL LS NOR OUAU 2-lNP 

IC CNTR C-MOJi 

IC GATE TTL LS AND«OR*INV DUAL 2-XNP 

1C ORVR TTL BUS DRVR QUAD 
IC ORVR TTL BUS DRVR BUAO 
IC HUXR/DATA-BEl TTL L8 2-TO-I-LINE quad 
XC OCOR TTL LS }-TO-a-LlNE S*1NP 
1C OCOR TTL Q-TO-lS-LINE A.INP 

IC CNTR TTL LS BIN StNCHRO POS-EDCE-TRIQ 
1C CNTR TTL LS BIN SYNCHRO P08-EDCE-TRI6 

HIRE 22AW6 W PVC 1^22 BoC 
MIRE 22 AW 6 W PVC 1 X 22 BoC 
HIRE ^2AW6 W PVC 1X22 60C 
WIRE 22 Am 6 N PVC 1X22 BoC 
HIRE 22AMG H PVC 1 X 22 BoC 

CPtSFALf OUAPTZ 9.95 MHZ 

AT MISCELLANEOUS PARTS 



0160-4B32 

150D22SX9020A2 

1500226X901982 

0160-4835 



VX 200 20 /as 

VP200 20/ae 

VX200 20/4B 
9100-SU9 

iSl0»02B9 

CBI2S9 

CB6B29 

1610-0269 

ietO-0269 

1610-0269 

lSlO-0269 

lBlO-0269 

C6S615 

CB221S 



9100-0622 

9100-0622 

8N7ai67N 

SNTaLsraN 

8N74LS0(iN 

8N7aL8T4N 

8N74L800N 

SN7aLS7aN 

3N7aL30BN 

8N7aL87aN 

8N7aLSe6N 

8N7aLS0aN 

8N74L827SN 

8N74LS161AN 

SNIRLSOON 

MC101J5L 



MC6S21L 

NBT2BN 

8NZaL8l57N 

SN7aL874N 

SN74L827N 

aN74l8l6lAN 

8N74L8161AN 

SN74L802N 

U20-181 

SN74L851N 

N8T2SN 

NBT2BN 

8N74L819rN 

8N74L8U6N 

8N74194N 

SN74LS16IAN 

8N74LSUIAN 

61S9.0009 

6199-0009 

619R«0009 

6159-0005 

6199-0009 



00274-26907 


0 




PC BOARD, BLANK 


2S4S0 


04274-26507 


04274-66906 


9 


1 


DISPLAY And key Control boapd assembly 


26460 


04274-66506 


01 60-4832 


9 




CAPACITOP-FXD OIUF +-Hlk lOOVOC CEP 


28460 


01 60-4B32 


0160-4832 


9 




CAPACITOP-FXU OIUF +-lOk lOOVOC CEP 


2S480 


0160-4832 


0160-4832 


9 




CAPACITOP-FXD OIUF +-l(lk lOOVOC CEP 


26460 


1)160-4832 


0160-4832 


9 




CAPACITOP-FXD ..OIUF ♦-lift lOOVDC CEP 


28460 


0I60-4B32 


0160-4832 


9 




CAPACITOP-FXD -OIUF +-1U% lOOVDC CEP 


26480 


0160-4832 



See introduction to this section for ordenng information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts ( cont ' d ) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


«eC6 


oi6n-4a32 


9 




CAPACITOP-FkD OIUF +-104 UlOVOC CEP 


28480 


016I1-4B32 


<9Cr 


Qi6n-4a32 


9 




CAPACtTOP-FXD OIUF +-101 lOOVDC CEP 


26480 


(11611-4832 


A8CB 


(J160-4B32 


9 




CAPACITOP-FKD OIUF +-101 lOOVDC CEP 


264B0 


IJ160-4B32 


tsCv 


0160-4B32 


9 




CAPACtTOP-FXO.OlUF +-10* lOOVOC CEP 


26460 


01 6D-4B32 


AeCio 


01 60-0155 


8 




CAPACrTOP-FXO 3..3NF 200VDC POLYE 


56289 




‘SCtl 


0160-0155 


a 




CAPAUTOP-FXO 3..3NF +-10t 200VDC POLYE 


56289 




ASClJ 


0160-0155 


6 




CAPACITPR-FXO 3..3NF +-10t 200VDC POLYE 


56269 




ieci] 


01 Bo«t050 


4 




CAPACITOR, PAD |0O UP 2SV0C8 


26480 


0160*1050 


ASCia 


0180.0^28 


6 




CAPAC JTOR.PAD 22UP«.|0» ISVOC TA 


562B9 


I50D226A90ISB2 


«6C 13 


0t90«4832 


9 




CAPACIT0P-P»0 .OtUP A-lOt lOOVOC CER 


2B4B0 


016D*4B32 


A«C 16 


utou*4632 


4 




CAPACITOR.PAO ,olUP ♦-lO* lOOVOC CER 


28460 


0160-4832 


leClT 


0U0«4632 


9 




CAPACITOR. PAD ,ofUP +-10* lOOVDC CEP 


2B4B0 


0160-4B32 


A«C|8 


Ot60«4632 


9 




capacitor. P* 0 .OIUF +-101 lOOVDC CEP 


28480 


0160*4632 


teciv 


016o«4S32 


9 




CAPACITOR-PAO ,0IoP +-10t lOOVOC CER 


28460 


0160-4832 


leCjo 


0160«4B32 


9 




CAPACnOR-FxD .OlUF +-10% ^lOOVOC CEP 


26480 


0160*4832 


ASCiM 


0160-4832 


9 




CAPACITDR-PAO ,01UP +-101 lOOVDC CER 


264BO 


016O-4B32 


ABC^2 


0160-4032 


9 




CAPACITOR-FXO .OIUF +-101 lOOVDC COP 


28480 


0160*4832 


. AAC23 


01 60-4835 


5 




CAPACITOP-FXD 1UF +-10% 50V0C CER 


28480 


0160-4B35 


ABC2a 


0160-0226 


6 




CAPACITOR-FKO 22UP+*I4X I5V0C TA 


56269 


150D22OK901562 


A8LI 


9100-3139 


5 




Coil T5U8 15A .50A.8T5LC-NOM " 


26480 


9100-1119 


A8L2 


R100-313R 


S 




COIL TSUR ISI ,50A.e7SLG-NOM 


28480 


9100-1139 


abl s 


Rloo-1788 


6 




CHOFE-MIOE BAND ZMAXS66o OHMd 180 MHZ 


02114 


VK200 20/48 


abQ I 


IB54.001R 


3 


! 


TRANBISrOP NPN SI TO-16 PO«|60 Mm 


28480 


1854-0019 


ABHi 


1810.0205 


7 




NETHORK.RES 8-R]N.S|P .l-PlN-SPCC 


0II2I 


208A472 


AB»2 


1B1U>0205 


7 




NLTnORK-ReS e-PIN-8lP .1-PIN-SPC6 


01121 


2064472 


AbRs 


1A10-020S 


7 




NLTHORK-RES B-PIN-8IP .t-PIN-SPCC 


01121 


206A472 


A8R6 


1810-0301 


4 


3 


NEThORF-RES 16-PIN-OIP .l-PlN.SPCG 


01121 


I168S1U 


ABR7 


IBIO.0301 


4 




NETWORP-RES 16-PIN-OlP .1-PlN-SPCG 


01121 


S168S10 


asrb 


lBlU-0301 


4 




NETWORK-RES 16-PlN-OlP «1-P|N-3PCG 


01121 


3168510 


A8R9 


1810-0205 


7 




NETWORK-RES 8-PIN-SIP .1-PIN-SPCG 


01121 


208A472 


ASRIB 


0683-1205 


2 




RESISTOR 12 5% .25W FC TC=400/ f-600 


01121 




ABRU 


0683-1205 


2 




RESISTOR 12 51 .25W FC TC=400/»-600 


01121 




ABRU 


0683-1205 


2 




RESISTOR 12 5% .25W FC TC=400/^600 


01121 




ABSl 


3101-2061 


6 


1 


SWITCH, TOGGLE OIP-ROCKEH 


2B460 


3101*2061 


i ABU] 


16SB-0023 


7 


S 


TRANSISTOR ARRAY 


01928 


CA306U 


ABU2 


185B-0023 


7 




transistor array 


0192B 


CA3061E 


A6U3 


1856-0023 


7 




TRANSISTOR ARRAY 


0192B 


CA308U 


abuu 


1820-0626 


9 


6 


IC TTt 64 -BIt ram 60-NS 0-C 


U129S 


8N74S9N 


Aeus 


1820-0628 


9 




IC TTL 6U-BIT RAM 6Q-N3 o-C 


01295 


SN7489N 


1 ABU6 


1820-0628 


9 




IC TTL 64-BlT RAM 60-NS u-C 


01295 


SN7489N 


I abut 


1820-1194 


6 


1 


IC CNTR TTL LS BIN UP/Ou*N BVNCnBO 


01295 


SNT4L8|91n 


! A6U8 


1820-1276 


7 


2 


IC CNTR TTL LS BIN UP/UOWN SYNCHRO 


01295 


SN74LS191N 


AflUs 


1820-1112 


6 




IC FF TTL LS 0-TYPE PQS-EOCE-TRIC 


01295 


8N74L874N 


! Aeuu 


1820-0628 


9 




IC TTL 64-BIT ram 60«NS ««C 


0129S 


8N7489N 


' ABUU 


1820-0628 


9 




IC TTL 64-alT RAM 6a>N3 O-C 


01295 


SN7469N 


1 ASU12 


1B20-062B 


9 




IC TTL 64-BXT RAM ^O-NS fl-C 


01295 


8N7489N 


1 abuu 


1820-1199 


1 




IC INV TTL L3 H£K 1-lNP 


01295 


8N74L804N 


' abuib 


1820-1415 


4 


1 


IC SCHMITT-TRIG ?TL LS NANO OyAL 4-lNP 


01295 


8N74LSI1N 


ABUIS 


1820-1278 


7 




IC CNTR TTL L8 BIN U^/GOmN SvNChRO 


01295 


8NT4L8191N 


Aeuic, 


1820-1202 


7 


1 


1C GATE TTL LS NANO tPL S-INP 


01295 


8N74L810N 










AS MISCELLANEOUS PARTS 






> AB2i 

i 


0U274-26508 


1 




PC SOARO, blank 


? 6 U 60 


04274-26508 


! *■’ 


04275-66549 




1 


MRU BOARD assembly 


26480 




1 A9C1 


0160-4832 


9 




CAPAlITOP-FXO ..01IJF+-10% lOOVDC CER 


26460 


(:n6i]-4a3Z 


A9C2 


0160-4832 


9 




CAPACITOP-FxO ..OIUF +-10% lOOVDC CEP 


28460 


D1 6n-4B32 


arc 3 


0160-4832 


9 




CAPACITOP-FXO OIUF +-10% lOOVDC CER 


2B4BO 


01 6D-4B32 


1 49C« 


0160-4832 


9 




CflPArnOP-FtO OllIF +-101 lOOVDC CER 


28460 


0160-4832 


I 49CS 


0160-4832 


9 




CAPAlITOP-FXD -OIUF +-10» lOOVDC CEP 


26460 


0 1 60-4832 


1 ARCb 


0160-4832 


9 




CAPACITOR-FXD ..OIUF +-10% lOOVDC CEP 


2B460 


0160-4B32 


A9C7 


0140-0191 


1 




CAPACITOR-FXO '56RF +-b% luuVDC HJCA 


26480 




ARCS 


0160-4832 


9 




C«PflnrOR-F«D -IIIUF +-101 lOOVDC CEB 


26480 


0160-4832 


A9C9 


01 60-4835 


5 




CAPACirOR-FXD ..lUF +-10% 50VDC CEP 


26460 


0160-4835 


ARCto 

1 


0160-2307 


4 


2 


CAPACITGR-FXO 47PF +-S% 300VDC MICA 


2B4B0 


0I60-21U7 



See introduction to this section for ordering information 
♦fndicates factory selected value 
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Section VI 
Table 6-3 



Model 4275A 





19»)1 -CI51P 

1901-0518 2 

t^<il»nn29 2 

t^oi.oouti 1 

1200-0654 I 



OJOIJ. 


5139 


1853 - 


0015 


l« 5 i- 


COlS 


1 853-1 


D 405 


l"lb- 


03 u 5 


|PtU- 


0309 


l 81 ii« 


0305 


0 <> 83 - 


in 35 


U 6 H 3 « 


??n 5 


nbB 3 - 


1?05 


Ub»* 3 - 


2205 


0685 - 


1205 


06 *^ 3 - 


ISIS 


0083 , 


1515 


181 U- 


0/69 


D 68 3 • 


2715 




?715 


ilbB 3 « 


■ 47 l 5 


069 H- 


•3515 


06 913 - 


• 0(184 


068 1 . 


• iu 55 


Db 0 


.1035 


066 1 . 


.4745 


l> 68 i«tii 25 


181 u-n 269 


U 66 S«U MS 


068 S- 1 ill 5 


Ubb|.\n 35 


1810 - 


-0269 


1810 - 


■0269 


0757 - 


-0442 


0 h 98 


-31 58 


01^83 


-4725 


iiui 


• 1973 



04274-85041 

04274-85Q42_ 

O4274-0SO43' 

04274-85047 

04274-85045 

04274-85046 

lBie.0U36 

1818-1750 
1 81 8-1 750 

lt<2b-I216 

lyaiciyBo 

44 

1 H2u*uep5 

|52!.'-M97 



Table 6-3. Replaceable PartsI Cont'd) 



Description 



CAP»CITOS.F>0 u7Pf A-St JOl'VOC PICA 
CAPACITOB.FKO 33UFt-10t J5I/DC 
CAPACItOB-F«D 10F*.1C» 35VDC TA 

C«PAtir0P-F»D 01UF t-IOT lOOVDC CER 

CAPACirOP-F<D filUF +-1OT lOOVOC CER 

CAPAHr0P-F(0 OlllF *-10* lOUVDC CEP 

CAPAI IFOP-FID 01IJF -F-IO* 10OV0C CEP 

CAPACIFOP-FiD OlllF t-lOS lOOVDC CER 

CAPACIFOP-F'O llllIF t-10% lOOVDC CER 

CAPACirOP-F'D nlUF +-I0* lOOVOC CEP 

CAPACITOP-F'D lUF t-lOX 50V0C CEP 
CAPACITOR-FAO ^.^UF♦.IO^ JUVCC lA 
CAPACITOB-FAD i?UF*»10i IbVt'C tA 
CAPACIIOB-FAO .ollJF f-lin lOuVDC CEP 
CAPACIIUR.FaU ^,^UF♦.lo» snvrc TA 

LAPACIT0R-F(0 IUF t-IOl 5OV0C CEP 
tUPACITOR-FlD IUF +-10J 50V0C CEP 
capacitor-fad 3JOPF A-SA 31'UVDC 'MCA 

nioOE-SCHOTIAV 
ClOOt-SCHOTIAT 
DIoDt-liCHOTTI V 

DIODE-GEN PRP lOOV JOOWA OU-7 
DIDDE-S"ITChING JOV GopA SI'S 00-35 

SUCIET-IC 40-C0IIT 

CtlOKE-WJDE BAND ZMAAA6B0 OHM,V IBP «HZ 
COIC 75UB IS» ,SDA.BT5LG-NOM 

TbAnsIsTOP PNP 9l POSSUOIA Ft»50DmH7 
transistor PHP si PDaSDOI* FiaSODMhZ 
TPAtlSISTOP PNP PD=70IMW FT=850l1Hl 
NETWORK-RES R-PIN-SIR .l-P(IJ.9RCG 
NETwORK-RES 9-PIN-3IP ,1-PlN-SPCG 
NETWORK-RES 9-PIN.SlP ,1-PlN-SPCG 
RESISTOR lOK S» ,S5« FC TC =-uil(t/A7o« 
resistor ii 5E ,Z5w FC TC> ■AQij/aGih 

RESISTOR 12 S* ,25W FC TCk-uod/aGup 
RESISTOR 12 S» .SS« FC TCk-AOu/aGou 
resistor 12 St .2SW FC TC= -u U 0/« SOD 
RESISTOR ISO St .25* FC TC »-0 0 "/ ‘0 0 0 
REsISTOP ISO St .S5w FC ICa-AIIO/ 1600 

NETwCRK-RtS 9-P|N.3IP ,)-RI«l-SPCG 
RESISTOR 270 St -S5W FC TC=-Ui)D/ f 600 
RESISTOR 270 St .25W Ft TCk-o O il/ *6 0 0 
RESISTOR A70 51 .256 FC TC=-UOO/t6o0 
RESISTOR 5 91 It .. IZ5« F TC=0t-100 
PESI5TOR 2.15F II 125W F TC=0+-100 
RESISTOR lOK St .25w FC TC =-“00 / *TO 0 
RESISTOR lOK St ,25w FC tC = -“OII/*7o(1 
RESISTOR a 70K St ,25K FC TCB-800/*Rt)0 
RESISTOR IK St ,2S" FC Tt=-“0o/*6uD 
NETWDRK-RtS 9.PIW.S1P , 1-PIN. 3PCG 

RESISTOR iiTOK SA .251 EC TCk-Soo/ERcc 
RESISTOR loo St ,25« FC rCK-“oU/*500 
resistor loK St .25« FC rC=.U00/*70<> 
NOT ACSIGNEO 

NETW0PI-PE5 9-PIN-SIP 1-PIII-SPCG 
NETWOPI-RES 9-PIII-51P 1-PIW-SPCG 
NOT ASSIGNED 

RESI5T0P nil U 125W F TC*0*-l[)0 
RESISTOR 23 71 I 'I ..125VI F TC-Oi-lOO 
RESISTOR T..7I 51 2SU TC = -400/*700 
SWITCH, SLIDE T-IA-NS 
IC , PROM PROGRAMMED 
1C, PROM PROGRAMMED 
IC . PROM PROGRAMMED 
1C- prom'programhed 
K , PROM PROGRAMMED 
IC. PROM PROGRAMMED 
1C NMOS “A RAM sTAI “SO. NS 3-3 

IC NMOS UK RAM 9TAT “50-HS 3-S 

IC CMOS RAM 9IAT 350-N3 3-S 

IC CMOS IK HAM STAT 550-WS 3-S 

1C DCOP TIE L8 3-TO-B-UNE 3-INP 
1C PPVR TIL L5 line ORVR OCTL 

IC HICPROC NMOS A-BIT 
IC GATE TTL LS NOB QUAD 2-INP 
IC IN* TTE 3 hek I-INP 
IC GATE TTL tS NANO DUAD 2-lNP 
IC OCDR TIL LS J-TU-e-LINE 3-INP 



Mfr Part Number 



l50Dl05»9oa5*2 

0160-48 32 
0160-48 !I2 

0I60-48J2 
0160-4832 
0160-4832 
01 60-48 32 
Q160-4B32 

0160-4B35 

J90D22Si90«!0A^ 

tS00^^6»90lSS^ 

Ulb0*4632 

1S(1D«^SV90^0A^ 

0160-4835 

0160-4035 

0lb0"220tt 

t90l-0Sltt 

1901-0518 

1901»0025 

l90t«00U0 



VK 200 20/46 
9100-3139 



1853-0013 

1853-0015 

1610-0305 

1810-0305 

lBio-0303 

CB103S 

CB^20S 



1810-0269 

CB2715 

CB2715 

CB4T15 



CB1035 

CBlOiS 

CB4745 

CB1025 

lBlo-0269 



SM74LS13BN 

SN74L8244N 

MC 6 B 00 U 

SN74LS02N 

SN74S0aN 

6N74tS00N 

8N74LS13BN 
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See introduction to this section for ordering intormation 
^Indicates factory selected value 











j^odel 4275 A 
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Table 6-3. Replaceable Parts ( ton t'li) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




ie2u>199l 


6 


2 


XC 6FR TTU LS N0N*1NV HEX 1*1NP 


01295 


8N74LS367AN 


A9UJS 


!e^6•Q9oe 


5 


1 


8*0IP*P 


32293 


1CL8212CPA 


I9U26 


IB20>0I>61 


0 


1 


IC GATE TTL or QUAD 2*XNP 


01295 


8N7932N 


AW2t 


1820-1H7 


9 




IC GATE TTL IS NANO QUAD 2*XNP 


012»S 


8N79LS00N 


A»U28 


1820*1216 


3 




IC OCOR TTL LS 3*T0*S*L1NE 1*1NP 


01295 


6N79L81S8N 


A1U28 


182u-202<i 


3 




IC 0RV8 TTL LS lInC DRVR OCTL 


01295 


8N79LS244N 


A9U30 


1906*0075 


2 


1 


CllOOE*ApffAY 90V 900MA 


28980 


1906*0075 


A«UJ> 


Ie;(i-I99ii 


9 


2 


IC ORVN TTL LS LINE DRVR QCTL 


01295 


8N79LS293N 


A«U32 


1820*1990 


9 




IC ORVP TTL LS ORVR OCTL 


01295 


8N79L829SN 


A9USS 


1820*1991 


6 




IC BAR TTL L8 NON.INV «E« l-INR 


01295 


SN79L856TAN 


A4UiA 


1820*1199 


1 




IC !NV TTL LS HEX 1-INP 


01295 


SN79LS04N 


A9UJ! 


1826.0180 


0 


1 


IC TIMER TTL MONO/ABTBL 


007IJ 


MC1455P1 










A9 MISCELLANEOUS PARTS 








09279*26629 


2 




PC BOARD, blank 


2B960 


04279*26509 


AH 


04276-6652IJ 


9 


1 


DISPLAY AND KEYBOARD ASSEMBLY 


28480 


04275-66520 


AlOCl 


0180*0228 


6 




CApAClTOR-f«0 22urt>tOB ISVDC T‘ 


56289 


t5a0j26«9015Bi 


A10C2 


0160-4832 


9 




CAPACITOP-F»D -01UF+-101 lOOVDC CEP 


2S4S0 


0160-4832 


AlOCS 


0160-4832 


9 




CAPACITOP-FUD „01UF +-10% lOOVDC CEP 


28480 


0160-4832 


AlOCU 


0160-4832 


9 




LAPACITOP-FXD ..OIUF +-10t lOOVDC CEP 


28480 


0160-4832 


AlOCS 


0160-4832 


9 




i:apacitor-f»d oiyF+-iot loovDc cep 


28480 


0160-4832 


AHC6 


0160-4832 


9 




CAPACITOP-FHD OIUF +-10% lOOVDC CEP 


26480 


0160-4832 


A]QCr 


0160-4832 


9 




CAPACITOP-FTO -OIUF +-10% lOOVDC CER 


28460 


0160-4032 


AHCe 


0160-4832 


9 




CAPACITOP-FHD OIUF +-10% lOOVDC CEP 


26480 


0160-4032 


A|0C<) 


0160-4832 


9 




i:APACITOR-F)fD ..OIUF +-10% lOOVOC CEP 


28480 


0160-48 32 


AtUCiO 


OlbO-4832 


9 




CAPACITOR-FXD ..OIUF +-10% lOOVDC CER 


28480 


0160-4832 


/AlOCU 


0160-4832 


9 




CAPACITOP-FXD OIUF +-10% lOOVDC CEP 


26460 


0 160-48 32 


/aHC12 


0160-4832 


9 




CAPACITOR-FXD ..OIUF +-10% lOOVDC CEP 


28480 


0160-4832 


VmciJ 


0160-4832 


9 




CAPACITQP-FXD ..OIUF +-10% lOOVDC CEP 


28480 


0160-48 32 


AlODal 


1990*0966 


6 


35 


LCO.viBIBlE LUM.IRT*IMC0 1F«20HA.mA« 


26480 


5082*4689 


AlODSJ 


1990. OSUO 


s 


12 


0I3PLAY.NUM.SE6 l.CHAR «93*H 


28480 


5062*7650 


A10OS3 


1990.0500 


1 




DI8PLAy*NUM*SE6 1*CHAR «9S*H 


28980 


5082*7650 


AlODfH 


199O-O50O 


3 




DlSRLAy.NuM.gES l.CMAR .IIJ.H 


28480 


5082*7650 


AlOOsS 


1990*0590 


3 




0IsPLAY*NuM* 3EG 1-CHAf) «93-H 


28480 


5082*7650 


A|0DS6 


1990.0500 


3 




OISPLAY.NUM.SEG l.CHAR .93*H 


28480 


5082*7650 


AlOOS? 


1990.0500 


3 




OISPLAY*MuM*SEG 1*CHAr »93*H 


28400 


5062*7650 


AlOOSS 


1990.0617 


5 


a 


oisplay*an*doy mat i*char .1-H 


28480 


1990*0617 


AI0089 


1990,0617 


5 




DISPLAY.AN.DOT MAT 1*CHAR «S*H 


2S9S0 


1990*0617 


AlOOslO 


199u*0S90 


3 




OIsrlRT'NUM.BEG l.CHAR .6].H 


28480 


5062*7650 


AloDSll 


1990*0590 


3 




OISPLAY.NUM.SEG l.CHAR «93*h 


26480 


5082*7650 


AlOOSli 


199U.0S00 


3 




0I8PLAy*NUM*S£ 6 l.CHAR «43*H 


26460 


5082*7650 


AI0DS13 


1990.0500 


S 




OISPLAY.NUM.SEG l.CHAR .93*H 


289S0 


5062.7650 


Aiodsiu 


199o*0590 


3 




01SPLAY.NUM.SEG l.CHAR .93-H 


28480 


5082*7650 


aioobis 


1990.0500 


3 




OISPLAY.NUM.SEG l.CHAR «m3*H 


2S9S0 


5082*7650 


AlOOSU 


1990.0617 


5 




OISPL*y»*N-DOT MAT 1-CMAr .l.h 


26460 


1090.0617 


A|0Dsi7 


1990.0617 


5 




0lSPL6y>>N.DaT MAf I.CnAR ,3-H 


28460 


1990.0617 


AlOOsl* 


1990. 09J9 


9 


3 


0lSPL6r.NUM.aEG I.CH6R .5>H 


28460 


5082*77i0« cat B*l 


AlODSlO 


199u*09SU 


Q 




01SPLAV.NU9I.SCC l.CHAR «%.H 


28480 


$062*7730, CAT B-E 


AI0D820 


1990*0939 


9 




OISPLAY.NUM.SEG UCHAR «3*H 


26480 


5082.7710, C«T S-t 


AloDgJi 


1990.0086 


6 




LEO.vISlSLE LuM.lNt»|MCO lFs 2 oMA.MAi 


26460 


5082*0680 


AlOOgiJ 


1990.0086 


6 




led. visible lUM.InTpImCo iPp20ma.mAa 


26480 


5082*4680 


Aloogjs 


1990*0986 


6 




LEO. VISIBLE LUM.inTpimCo tF62«MA.HA> 


28480 


5082*46B0 


AlOOSSU 


1990*0986 


6 




LED.VlSietE LUM*|NT«IMCD |r«20MA*MAx 


28460 


5082*4689 


A1008J5 


1990*0517 


9 


1 


LEO. visible LUM.inT>3mCo |PP2SMA.ha> 


20480 


50S2>46a5 


AldOagg 


1 990-0665 


6 




LEO.VISIBLE LUM«INT«1Mlu 1F«2oMA*MAX 


28480 




AI00827 


1990-0665 


6 




LEO-VISIBLE LUM.XNTalMCO IF«20MA*MAi 


28480 




‘lOClgja 


1990-0666 


6 




LEO.VISIBLE LUM.InTAInCD IpiBQMA.PAx 


28460 




AI00829 


1990tO665 


6 




LtO . visible LUM.lNT»lMCO |pa20MA.MA> 


26480 




AlOOsSO 


1 990-0665 


6 




led. visible lUM-INT»|mCD lf«20HA.MA» 


26460 




A|0083i 


1990-0665 


6 




LCD.VISieLE LUM.1NT«iMC0 IFs2oMA.MAX 


28480 




A|0Dg32 


1990-0665 


6 




led. visible LUM.INTPImCO iP«20MA.mA> 


28400 




AlOOgss 


1990-0665 


6 




LEO.VISIBLE LUM.lNTaiMCO IF*2 oMA.MAx 


269S0 




Alooggii 


1990-0665 


6 




LEO.VISIBLE LuM.INTsiMCO IF«20 MA*mAx 


26460 




*lOOg35 

LI I 


1990*0986 


6 




LEO.VISIBLE LuM.INT«IMCO IF<2|)MA.MAv 


26400 


5082*4680 


f 







See introduction to this section for ordering information 
♦fndicates factory selected value 
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Section VI 
Table 6-3 



Model 4275 A 




Table 6-3. Replaceable Parts (i on t'dj 



Reference 

Designation 


HP Part 
Number 


OQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A100836 


1 990-I3665 


6 




L£D-VtSieue LUM-INTbIMCO XF«2o^A-MAk 


2S9S0 






A10D9S7 


1 990-11665 


6 




LEO.VISISLC LUM.lNTlIMCD IFl2oMA.MA> 


26«S0 






A10D936 


1990-0665 


6 




LeO-Vl8XBt£ tUM.XNT«lMCD XFi20MA-MA)t 


28460 






A10DS39 


1990-11665 


6 




l.eD.VISIBUE LUM.:NT>tMCD IF920MA.M8I 


264S0 






AIOOSHO 


1990-0665 


6 




(.ED.VISIBlE LUM.lNT«tMCO IFi20MA>MAx 


|S4$0 






tiooaiii 


1990-0665 


6 




U0-VX8}BU£ WUM-lNTaiHCD XF«20MA-MAX 


mi'm 






At008A2 


1 990-0486 


6 




LCD.VtSIBLE LUM.lNTftlMCD XFaBO'AA.MAX 




?08Z-4684 




AtODSU] 


1990-0665 


6 




teo-visxeue uuh.intbihcd xfb 2 oma-hax 


K fl 






Aioosna 


1 990-0665 


6 




EED.9I8I8I.E tUM.INTilMCD IF>2oMA.MAx 


I64B0 






Aloosas 


1 990-0665 


6 




i-EDaVIStBUE LUM.tNTatMCD IFiaoMA.MAx 


26460 






AtaOSll6 


i9'IO-066S 


6 




LeD.VXSXBUe tUM.JNTilMCD 1F620MA-HAX 


28480 






A|aD8u7 


1 930-0665 


6 




I.ED.VtSI81.E LUM.INTtlMCO IF920**A.MA« 


28480 






A10D8U8 


1 990-0665 


6 




L£O.VX0I8Ue LUM.XNT«tHCO XF62 qMA»MAx 


28480 






Aig0849 


1990-0665 


6 




teO-vXatBLE 1.UM*|NT«1MCD IF 620 MA-MAx 


28480 






AlflOSSO 


1990-0665 


6 




teO-VI8X8L£ LUM-XNTfltMCO XF»20MA-HAX 


26460 






A10088J 


1990-0665 


6 




LeD«VX8ieLE LUM.INTbiMCD 1F«20H6.HAX 


26460 






A|00SS2 


|9<l0.0«86 


6 




leO-VlBieiE LuM.INTbIMCD IFb20MA.MAx 


28080 


5062-4664 




AlODSS} 


1 990«0466 


6 




LEO.VlBIBLe UUM.XNTBIMCD XF«2 oMA.HAx 


26480 


5062-4664 




A100884 


1990.0486 


6 




tCO-ViBXBLE WUM-INT«IMCD IFb2oHA-MAx 


26460 


$002-4864 




AtODSSS 


t99o-aAS6 


6 




EED.VI8I8UE LUM.INTllMCD IF>20MA.FAX 


28T80 


5062-4664 




j AlOJi 


1200-0638 


9 


12 


60CMET-XC 14-CONT OIP-SLDR 
SOCKET FOR 0S2 THR0UGHDB7 


26480 






1 *iOJ3 


1200-0638 


9 




S0CKET*IC 14«C0NT DXP-6LDR 


28480 






{ AtOJU 


1200-0638 


9 




«0CHET«IC 19-CoNT bip-suoh 


28480 






AlOJS 


1200-0638 


9 




SOCKET-IC 14-CONT DXP-SLDR 


26460 






A10J6 


1200-0638 


9 




80CHET-IC 19-CONT 0IP-8LDR 


26460 






A'lOJ? 


1200-0638 


9 




SOCKET-IC 14-CONT DXP^BLDR 


284SO 






\ A10J6 


120«-01i2|1 


9 




BOCKETmeC (M28C ITEM) 

14-PlN SOCKET for DI8, 9, Ih, AND 17 


26460 


1200-0424 




' AJ0J9 


1200-0424 


9 




SOCKET-ELEC C»ISC ITEMJ 


26460 


1200-0424 




AlOJlO 


1200-0638 


9 




SOCKET-IC 14-CONT DXP-StOR 


26460 






AlOJtl 


1200-0638 


9 




SOCKEt«IC 14-CONT DXP-8tDR 


28480 






AlOJlZ 


1 200-0638 


9 




BOCKEt-IC 19-CONT OtP.SlOR 


28480 






AlOJl} 


1200-0638 


9 




SOCKET-IC 19-ConT OIP-SLOH 


26460 






AtOJlA 


1200-0638 


9 




SOCkET-IC 19-CONT OIP-SlOR 


28480 






AtoJlS 


1200-0630 


9 




SOCKEt-IC 14-CONt DIP-sLOr 


28480 






/ AJOJU 


1200-0424 


9 




SOCKET-ELEC (MISC ITEM) 


26460 


1200-0424 




A10J17 


1200-0424 


9 




SOCKET-ELEC (Wise ITEMJ 


26460 


1200-0424 




i AIOJIB 


12Og>0S08 


0 




SOCKET-XC 14-CONT dip-sldr 


26460 


t2oo-o$os 




1 








socket for 0818 THROUGH 0820 








\ *10J19 


1200.0508 


0 




SOCkET-IC 19-CoNT OIP-SlOR 


28480 


12O0-0SO0 






1200.0508 


0 




SOCKET-IC 14-CONT DIP-SLDR 


26460 


1200-0506 




AJOACI 


5091.0252 


7 




key cap 


28480 


S041-02S2 




A10KC2 


5091.0252 


7 




KEY CAP 


26480 


S04t-02S2 




AJOKC3 


5041.0351 


7 




CAP 


26460 


5041-0SS1 




- AiOKca 


5091.0252 


7 




KEY CAP 


26460 


S04I-02S2 




AlOKCS 


5091.0252 


7 




KEY CAP 


26460 


S04I-02S2 




AiOI»C6 


5091.0252 


7 




KEY CAP 


28480 


504I-0252 




A10AC7 


5041-0252 


7 




KEY CAP 


26460 


$041.0852 




AlOUCfl 


5041-0351 


7 




lEV CAP 


26460 


5041-0351 




AtOKC9 


5041-0351 


7 




*EV CAP 


26460 


5041-0351 




AlOKCtO 


5091.0309 


5 




KEY CAP 


26460 


$041-0309 




AlOACU 


5091.0309 


5 




key cap 


26460 


5041-0S04 




‘iO«ClJ 


5091.0318 


6 


15 


•LK CAP- PTt SRAy 


28480 


$041«0S|8 




‘iOnCl J 


5041.0316 


6 




ALK cap- PTY CRAY 


28480 


S041«03|8 




A10KC19 


5041.0309 


5 




KEY CAP 


26460 


5041-0309 




AIOACIS 


5041-0309 


5 




KEY CAP 


26460 


5041-0309 




AtOKClA 


5091.0318 


6 




*LK CAP- PTY CRAY 


28480 


$04I-0$18 




A10KC17 


5041-0316 


6 




•LK CAP- PTY CRAY 


26460 


5041-0316 




AtOKCtB 


5041-0318 


6 




•LK CAP- PTY CRAY 


26460 


$04l-0Si0 




A1QKC19 


5091.0318 


6 




•LK CAP- PTY CRAY 


28460 


$041-0318 




AIOBCJO 


5091.0309 


5 




KEY CAP 


28480 


$041-0309 




AlQACil 


5091.0309 


5 




KEY CAP 


28480 


S04I-0309 




AlOACJS 


S09|.03|8 


6 




•LK CAP. Pry SPAY 


28480 


$041-0318 




‘10AC2J 


5041-0316 


6 




•LK CAP- PTY CRAY 


28480 


$041-0318 




A|gAC8A 


5091.0318 


6 




•LK CAP. PTY SPAY 


28480 


$041-0318 


1 


A10«CJ5 


5041-0316 


6 




•LK CAP- PTY SRAY 


28480 


$041-0318 




*10PC30 


5041.0316 


6 




•LK CAP- PTY GRAY 


26460 


5041-0I1B 




AtOACJl 


5041.0316 


6 




•LK CAP- PTY CRAY 


28480 


$041-0318 




A10»C3J 


5041.0309 


5 




KEY CAP 


28480 


5041-0309 




A1117C3J 


5091.0309 


5 




KEY CAP 


28480 


5041-0309 




A10PC34 


5041.0375 


5 


1 


f Et-Q-^iniE GRAY 


26460 


5041-0375 




ahj*ch 


5091.0318 


6 




•LK CAP- PTY CRAY 


28480 


5041-0310 




A10»CJ6 


5041-0316 


6 




•LK CAP- PTY CRAY 


28480 


$041-0318 




A10HC37 


5091-0318 


6 




•LK CAP- PTY S»*Y 


26460 


$041-0318 




AlORCSe 


5041-0364 


6 


1 


(Ei-q-l^HOlE GHAT 


28480 


$041-0384 
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See introduction to this section tor ordering information 
^Indicates factorj^ selected value 















Model 4275A 



Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part 
Number 


c 

D 


MOPl 


07S7«QUUO 


9 




07S7-0400 


9 


AIORI 


07S7«qUQ0 


9 


A10R4 


0757*0400 


9 


AlORS 


1810-0^03 


7 


A10P6 


taiO-0203 


7 


Al0«7 


iaiO-0203 


7 


AlQRfl 


0698«34d7 


tl 


A10R9 


0757*0400 


9 


AlORlQ 


0757*0400 


9 


‘lORll 


u7S7«ri'UOC 


9 


AlORf 2 


ObBS.tiiS 


9 


AIORIS 


Ub«iS«t2lS 


9 






9 


A10RI5 


066J-1215 


9 


A1I>R16 


06tiS«|2l5 


9 


AlORjr 


06es«i2i5 


9 


AlOR)R 


0081.1215 


9 


A10R19 


06«S<il2lS 


9 


‘1UR20 


06«J-Ul5 


9 


*10R21 


0663-1215 


9 


A10R22 


0663-1215 


9 


A10R23 


0663-1215 


9 


A10R2U 


0663-1215 


9 


A|0P25 


0663-1215 


9 


A10R26 


n663-i?i5 


9 


A10R27 


0663-1215 


9 


A10R26 


21U0-117O 


7 


AtORag 


0757.0000 


9 


A10R30 


0757-0400 


9 


A10R31 


0757-o«00 


9 


•10RS2 


0757.0400 


9 


AlORSS 


U7ST.O40O 


9 


A10R3U 


0757-OUQO 


9 


A10R3S 


0757-C400 


9 


A10S1« 






A10S2S 


5060-9436 


7 


A|082r 


3101.2046 


7 


A10928 


31U1-107R 


9 


A1Q329 


31Q1-I076 


9 


3101-2046 




1 A10S30* 


S0bl-9iJ36 


7 


‘lOUl 


U5e-uo3s 


U 


Alt)U2 


1656-003B 


0 


AIRU5 


U58-0036 


(i 


AinUii 


1456-0038 


9 


AlOUS 


1620-0666 


7 


Alfillfc 


1820-0668 


7 


A10U7 


1820-0668 


7 


Aldus 


1620-0995 


B 


*IIIU9 


1R20.M995 


6 


AlO^i 


0927U-61621 


3 




0160-1706 


9 




0427u*2651o 


5 


AU 


04274-66551 


D 


*I1C1 


0160-1073 


1 


*UC2 


016U-1071 


9 


AllCl 


0160-1072 


0 


‘11C4 


0160-1072 


u 


*11C5 


0180-1074 




‘11C6 


Oldo-1079 


2 


•llCT 


0180.1076 


d 


Al ICB 


0160-1076 


0 


»nc9 


0180-1076 


u 


AllClO 


0140-1076 


u 


Alien 


0180-1076 


A 


, A 1 1 Cl 2 


OJ^O-1051 


5 


»nci3 


0180 - 10 T 6 




A 1 IC14 


0180-1075 


3 


AHC15 


016U-1075 


3 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



a 



RESISTOR So. 9 U .U5W f TC»0«-»00 
RESISTOR 90.9 I» .U5« f TC«g «..|00 
resistor 90.9 It .I25w f IC«0«.|00 
RESISTOR 90,9 it ,l2Sw F TCI09.1UO 
NETHORR-RES S.PIN.SIP .1-PIN-9PCG 

netwopf.res s.piN.aiP .i.piN.sPcs 
NETWORK. RES S.PIN.SIP .I.PlN.sPCG 
resistor 922 It ,l2Sn F TCaot.lOO 
resistor 90.9 It ,|25w F TCR09.100 
RESISTOR 9o,9 It ,l2Sw F TC» 0 ««I 00 

resistor 90.9 It ,12Sw F TC> 0«.|00 



RESISTOR 



120 


St 


• 2Sw 


fQ 


7C4-4O0/+600 


120 


5t 


• 2SW 


rc 


7C>*400/+600 


120 


5t 


,25w 


FC 


7C«*400/+600 


120 


5t 


t25ri 


FC 


7C6.400/+600 


120 


5t 


• 25r 


FC 


rC4*«00/t600 


120 


SE 


,25« 


FC 


7C4.400/+600 


120 


5« 


«25w 


FC 


7C4.400/+600 


120 


St 


,25w 


FC 


TC4.400/+600 


120 


5t 


*25R 


FC 


TC4.400/Y600 


120 


53 


•e5M 


FC 


TC>*4oo/+600 


120 


5t 


,25W 


FC 


TC4.400/+600 


120 


5t 


• 25m 


FC 


TC4-000/+600 


120 


St 


• 25W 


FC 


TC4-400/+60D 


120 


St 


• 25n 


FC 


TC4.400/+600 


120 


St 


• 25W 


FC 


TC4-400/+600 


120 


5t 


• 25W 


FC 


TC4-400/+600 


VAR 


2K 


lOX 







RESISTOR 90.9 It , USw F TCPOt-lOO 
RESISTOR 90.9 It .12Sw F TC«O«.|0U 

resistor 00.9 It .I25w F tC» 0+-IOO 
RESISTOR 90,9 It ,I25W F TC«0*.|00 
RESISTOR 90,9 it ,12Sw F TC«09-I00 
RESISTOR 90,9 it ,l25w F TC»Ot.)00 
RESISTOR 90.9 |t ,I25W F TC»0+.|00 



PUSMSUTTON SWITCH P.C. MOUNT 
SWITCH, SLIDE DPDT-NS 
SWITCH, PUSHBUTTON SPST NO 
SWITCH, PUSHBUTTON SPST NO 

SWITCH. SLIDE DPDT-N5 

PUSHBUTTON SWITCH P.C. MOUNT 

iransistor array 
transistor array 
transistor array 
transistor array 

1C BFR TTL NON.INY HEK l.INP 

IC BFR TTL NQN.INV HE* |.1NP 
1C BFR TTL NON.INY HEt l.INP 
IC OCOR TTL 9.T0.I4.LINE R.INp 
IC OCOR TTL 9.TQ.I4.LINE 4.INP 

WIRING ASSEMBLY 
CABLE transition 

Alo miscellaneous parts 

PC BOARO, BLANK 



POWER SUPPLY BOARD ASSEMBLY 

CAPAi:ir0R-F*0 2:OOOuF +30-10* I6VDC 
CAPAi:lrOP-FXO UOOOuF +30-10* I6V0C 
CAPAi:lTOP-FXD lOOOOuF +30-10* 2BYDC 
CAPACirOP-FXD lOOOOuF +30-10* 25VDC 
CAPACITOP-FXD 470 uF +50 -10* lOOVDC 

CAPAi::lTOR-FXD 470uF +50-10* lOOVDC 
CAPACITOP-FXO 47UuF +50-10* 35YDC 
CAPACITOP-FXD 470uF +50-101 35YDC 
CAPACITOP-FXD 470uF +50-10* 35YDC 
CAPACITOP-FXD 470uF +50-10* 35VDC 

CAPACITOP-FXD 470uF +50-10* 35Y0C 
capacitor, FXD 100 UF l6Y M 
CAPAClrOP-nO 470uF +50-10* 35V0C 
CAPACITOP-FXD 2200uF +30-10* 16VDC 
CAPACITOP-FXD ZCOOuF +30-10* IhVDC 



29595 
24S«t 
29S46 

29596 

Dim 

Otltl 

Oilll 

24B46 

24546 

24546 

24546 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 
01121 
01 121 
01121 
01121 

01121 

01121 

2S4S0 

24546 

24546 

24546 

24546 

24546 

24546 

24546 



2S480 

2S4S0 

28460 

284S0 



2S4S0 

2S480 

28480 

2S4S0 

2B4B0 

01295 

01245 

01295 

01295 

01295 

2S4S0 

2S4S0 



2S4S0 



2S4S0 

2S480 

284S0 

2B4B0 

2B4S0 

2S4B0 

28460 

2BMS0 

2S4S0 

26480 

28480 

2S4S0 

2S460 

2S4S0 

28480 

2B4B0 



C4.I/S.T0.90R9.F 

C4.|/8.T0.9oR9.F 

C4.I/B.T0.90R9.F 

Ca.l/8.t0.90R9.F 



C4.1/S.T0.422R.F 

C4.1/8.T0.90R9oF 

C4.l/8.t0.90R9°F 

C4.1/6.T0.90R9.F 

CSI215 

C6I2I5 

CS12I5 

CBI215 

CBI2I5 

CSI2I5 

C8J215 

C8I2I5 

CSII15 

CSI2I5 

CSI215 

CSI2I5 

CSI215 

CBI2I5 

CB1215 

CBI2I5 

2100.1174 

C4.|/8.T«»90R9.F 

C4.1/S.T0.90R9.F 

C4.I/B.T0.90R9.F 

C4.|/S.Ta.90R9.F 

C4.1/B.T0.90R9.F 

C4.I/S.T0.90R9.P 

C4.1/B.T0.90R9.F 



5060*9436 

3101.2046 

3101.1074 

3101.1074 



5060*9436 

1858*0036 

1858*0038 

1858*0038 

1858*0038 

8NT40TN 

8NT40TN 

8N7407N 

8N741S4N 

8N74I54N 

04274*61621 

0360*1706 



04274*26510 



0180*1071 

0180*1071 

0180*1072 

0160*1072 

0180*1074 

0180*1074 

0IB0*I076 

0160*1076 

0180*1076 

0180*1076 



0180*1076 

01»0*I051 — ) o|ac- 

0180*1076 „ , 

0180*1075 

0180*1075 



S6+X introxluction to this section tor ordering inforniatinn 
*Indicates factorj' selected value 
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Model 



Table 6-3. Replaceable Parts ( ton t'd) 



Reference 

Designation 



‘I IC»b 
AllCRf 
‘I ICR8 

II icrr 

•1 ICHIO 

•l Kri 1 
A1 ICR12 
AUCRI3 
AltCRIII 
AllCRlS 

•11CR16 
AllCRI? 
A|1CR|8 
A| 1CR19 
AIICrJo 

AllCR?| 
Al 1CB^^ 
AIICR23 
Al ICR3R 
AllCflJs 

A11CR26 

AI1CR87 

AHCRJ9 

AUCRJR 

AIICrJo 

AllCRJl 

AlttRSJ 

A|ICrS3 



HP Part c Q 
Number d 



OIBO^IOTS 3 

OlBU-1075 i 

0160-^1150 

I9oi«oai6 s 

S 

t901«o4t<> 5 

1901-0916 5 

1901.0916 5 

1901- 0916 S 

1901.0916 S 

19U1.0016 S 

1901.0916 S 

1901.0916 S 

l902.0fl?l 0 

1902- 0021 0 

19UI-11S69 2 

1901.0369 2 

19U1.0U2S 2 

1901-0025 2 

1901-0025 2 

1901-0025 2 

1901- {io25 

1902.3099 j 

1902- 0033 i 

1901-0025 
19<ii.oo2S 
1901.0025 
1901-0026 

1901-0028 ' 

1901-0025 
1901.0025 

1901- 0025 

1902.1200 

1902- 1200 
1902-1232 
1902-1252 



2110-0007 

21 10-0007 

2110-0303 

2110-0019 

2110-0201 

21 la-00 I 2 
2110-0007 
21 10-Q659 
2110-0659 
0490-0233 
1553-0027 
1953-0027 
1854-0023 
1859-0496 
1859-0498 

1553-0251 

1853-0281 

1853-0281 

1853-0281 

0690-1591 

0766.0001 

2100-3212 

0812-0072 

0683-3325 

0812-0072 

0663-1015 

0683-1525 

0683-1015 

0683-1035 

0696-3995 

0696-3938 

0811-2771 

0663-3325 

0811-3290 

0811-329U 

0683-6215 

0693-1025 

0693-2235 

0696-1235 



Description 








i:flp«cnoR-F<D ;joouF +3o-ini levoc 
CRPACIT0R-F(0 2i!OOuF <-30-lni 15KDC 
CAPACITOR-FID I3PF +-51 30QHDC MICA 

DIoOE.RbR RECT ioov l.SA 
OIQOE.PbR RECt JOOV t.5A 
DIOOE.RmR RECT 2011V l.SA 
DJOOE-RBR RECI 200V l.SA 
OlODE'PWR RECT 200V l.SA 

DIoOE-PWR RECT 200V l.SA 
DloOE.PWR RECT 200V l.SA 
OIOOE-PHR RECT 200V l.SA 
DIOOE-PVrR RECT 200V l.SA 
oroOE-PNR RECT 200V l.SA 

OIoDE.Znr IN2RR2RS >RV SX Oo-R RDR|oW 
OIOOE-ZNR IR2RR2RB >RV SS DO«R PDRIOW 
DIOOE-FN BRDG 200V lA 
OIOOE-FN BRDG 200V lA 
OIOOE.CEN PRP tooV 200RA D0>7 

DIOOE-GEN PRP loOV 200"A 00>T 
OIOOE.GEN PRP loOV 200PA DO>T 
OlOOE-GEN PRP loOV 200MA DO>T 
OIODE>GEN PRP looV 200PA OO- I 
DIODE^ZNR S.tlv 2x Do>T PDp.Pn tCp«.O0R| 

DIOOE-ZNR 1N82J 6,2V SX 00.7 POr.Ow 
OioOE.GEn PRP loOV 2O0MA Oa>7 
OIOOE.CEN PRP lOOV 2V0MA 00-7 
DIOOE-GEN PRP lOOV 200«A 00-7 
OIOOE-PWR RECT POOV 750NA 00-29 

OIOOE-PnR RECT OOOV 730MA 00-29 
OIOOE-CEN PRP lOOV 200MA 00-7 
OIOOE.GEN PRP lOOV 200PA 00-7 
DIOOE-GEN PRP JOOV 200PA 00-7 
DIODE-ZNr |N29BoB 16V SX CO-P P06ION 

OIODE.ZNR |N29BoB 16V 5x 00.11 PD610N 
OIOOE-ZNR 1NS997AR S.6V SX 00.4 POilO* 
OioOE-ZNR IN3997AR S.6V SX Do-P PDilON 

TUPE-EIECTPON buROC V PTCTP 

fuse iA 2SoV SLO.BLO 1.2SX.2S UL 
Fuse lA 2S0V SLO.akO 1.2SX.25 UL 
Fuse 2A 25ov SLO-BLO I.2SX.2S UL 
FUSE «* 2S0V SLO-BLO 1.2SX.2S UL 
FUSE .25A 2S0V SLO-SLO l,2Sl,2S UL 

Fuse ,sa zsov fast-blo i.zsx.zs ul 
Fuse ia asov slo-blo i.zsx.as ul 

FUSE IA 250V TIME-OELAI 
FUSE lA 250V TIME-OELAV 
PELAV-PEEU 

transistor PNP si T0-J9 P06IN FTpIOOMHZ 
TRANSISTOR PNP 81 T0-J9 P06IN FTpIOOMHZ 
TPANSISTOP NPN SI TO-IU P0=360HW 
transistor NPN 81 T0-J9 PUP|H FTPIOOMHZ 
transistor NPN 8! T0-J9 PDp|H FlPtooMHZ 

TRANSISTOR PNP zNaOpTA SI TO-lB POpPOOHM 
transistor PNP 2N2907A $1 TO-IS PDPPOOMW 
TRANSISTOR PNP 2N2907A SI TO-IS POpPOOMN 
transistor PNP 2N2S0TA 81 TO-IS POpPOOMN 

RESISTOR tSOK tox IP CC rCPOvSSZ 
RESISTOR IK lOX 3H HO TCpo«- 2SO 
RESISTOR-TRMR 200 lOX C TOP-ADJ l-TRN 
resistor .25 St 5n RW TCPOv-90 
RESISTOR I.5K SX .2 Sn FC TCp.400/*700 

rEsISTOR .2S Sx 5w RW TCpov- 90 
RESISTOR 100 Sx .25w FC rc*-ROO/«SOO 
RESISTOR I.SK Sx .2 Sh Sc TCp-OOO/pToo 
RESISTOR too Sx .2 Sh FC TCP-ROO/vSOO 
RESISTOR TOR St .2SW FC rCP-P0O/V70O 

RESISTOR 5PS IX .I2SW F ICPOt-lOO 
RESISTOR IPT IX ,125H F TCP0+-J0O 
RESISTOR .IS It 5w PH fCP0*.90 
RESISTOR 3, IK Sx .25(1 FC TCP-P00/+70O 
RESISTOR .1 SX 2H PH TCPOV-SOO 

RESISTOR ,t SX 2M PH TCPOt-Soo 
resistor S20 St .2SH FC TCP-POO/tSOO 
RESISTOR IK St .2SH FC TCP-P00/*600 
RESISTOR 22K St .2SN FC TCP-ROO/tSOO 
RESISTOR I2K St ,SN CC TCpOpTSS 



Mfr 

Code 


Mfr 


26480 


0I80-107S 


18480 


0160-107S 


28480 


I901-0PI6 


28480 


iSOl-OPIS 


28480 


I901-0PI6 


28480 


1901-0416 


28480 


1901-OPlt 


28480 


1901-0416 


28480 


1901-0416 


28480 


1901-0416 


26480 


1901-0416 


26480 


1901-0416 


0471 S 


1NI992RB 


0471 1 


IN2992RB 


28480 


1901-0164 


28480 


1901-0164 


28400 


1901-002S 


28480 


I901-002S 


28480 


ISOI-OOIS 


28480 


l401-002S 


28400 


1901-0021 


28480 


1902-1094 


24048 


1NS21 


28480 


1901-OOiS 


26480 


1901-0021 


28480 


1901-0021 


28480 


1901-0028 



Mfr Part Number 








1901-0028 

|90I-0025 

I90I-002S 

I901-002S 

IN2980S 

1N29S08 

|N19«7AR 

1N1997AR 



313001 
313001 
2110-0101 
Jiioop 
III, ISO 

2110-0012 

IllOOl 



0490-0238 

ISSI-0027 

I8SI-0027 

ISSP-OPPB 

ISSP-0P9B 

2N2907A 

2N2907A 

2N2907A 

2N2S07A 

BBiSPi 

FP1-1.2SO.IC01-K 

2100-1212 

0812-0072 

CB132S 

0812-0072 

CBIOIS 

CBIS2S 

CBIOIS 

CBtOlS 

CO-l/B-TO-lPBR-F 

CP-I/S-T0-IP7R-F 

0811-2771 

C83125 

0611-1290 

oaii-1290 

CB821S 

C61025 

CBI21S 

EBialS 



See introduction to this section for ordering information 
♦indicates factory selected value 










Table 6-3. Replaceable Parts (Cont'd) 



Section VI 
Table 6-3 



HP Part 
Number 




Description 




Mfr Part Nuniber 



0trH3,2235 



RESISTOR 32K 5k FC TC««40Q/«eoo 

RESISTOR «.7k St ,25w FC TC««aoo/f700 



Ub«5-10l5 

0757-0««2 

07S7*o«y2 

0b«3«iui5 

0757*o*«ie 

U64e«ua7 1 
0bP3.222S 
0757-0280 
0b83-10l5 
0ba3-«725 

0bH3-j(j«5 

0683-2225 

Ob§i3-?225 

06d3-10«5 

0757-0««2 



1M20-0M93 

l«2C-oa93 

IR2I-0493 

lP2u-{)<*93 

1«2P-0M93 

1251-3196 

1251-3196 

1251-3197 



u«27a-Z6551 



RESISTOR S.3F St .25i*< PC TCB«<tuo/«700 

RESISTOR 100 5t .25R FC TCb- 9O0/«50O 
RESISTOR IQK It ,125H F TC«Of-lOO 
nEsISTOk loF It ,l25w F TC«O«-tO0 
RESISTOR 100 5t «25 n FC TCb- 4O0/4500 
RESISTOR S.llP It ,125^ F TC«0»-tOO 

REsISTOR 7,15^ It •IZSw F TC«Ot-lOO 

resistor 2,2h 5t ,25w FC TC»-4l0O/f700 
RESISTOR IF It ,125rt F TC»OflOO 
RESISTOR too 5t ,25« FC TC®-900/+500 
RESISTOR 0.7F 5t .2Si« FC TCa-400/«700 

RESISTOR lOOF St ,25w FC TCs-ttOO/tdOO 
RESISTOR 2,2F St •25Ff FC TCa-aoO/tToo 
RESISTOR 2.2K St •25 m FC TCb« 400/«700 
RESISTOR lOOF 5% «2 Sm FC TCB«R0O/t6OO 
RESISTOR lOF It ,125W F TC«0^-lOO 

RESISTOR lOF It «125 f. F TC»0t-|00 

OP AMP GP e.OlP.P 
OP AMP CP 6-DlP-P 
OP AMP GP 6-DlP-P 
OP AMP GP e-OlP-p 
OP AMP 6P 6-DlP-P 

Connector is-pin m post type 

connector is-pin m post type 

connector 12-pin M post TYPE 

All MISCELLANEOUS PARTS 

PC BOARD, BLANF 



ceiots 

CM«l/e-T0»i002-F 

CR-t/8.TO*I002*F 

CBIOIS 

CM»l/e«TO»$lU»F 

CM-l/e«T0»7lSl-F 

CB222S 

CR»l/e*TO*l001»F 

CBIOIS 

CBU725 

CB104S 

CB222S 

CB2225 

csioas 

CU-t/S-TO»l002-F 

C4.1/e«T0«l002»F 



12Sl«3t9B 

1251«3196 

1251-1197 



04Z74-26S11 



04274-66552 I 1 



04274-6160B 
04274-61€i:)9 
04274-61610 
1251-5564 ^ 
1251-5564 
1251 -5564 
1251 -5564 
1251-5564 
1251-5564 

1251-5564 

1251-5564 } 

1251-5564 

1251-5564 

1251-5564 

1251-5564 

1251-5564 
1251-5564 
1251-5564 
1251-5564 
1251-5564 
1251-5564 J 

1251-4978 

1251-4978 

1251-5564 

1251-5564 

1251-5564 

1251-5564 



04274-26552 7 



MOTHER BOARD ASSEMBLY 

connector S0*P1N m rectangular 



CABLE AS5V M- 
CABLE A'^Sl M- 
CABLE A5SV M- 

CONNECTOR*PC 

connector-pc 

C0NNECT0R«PC 

connector-pc 

CDNNECtfliiHFC' 

CQi*MCCtOP-PC 



BD INT 
BD MON 
BD BIA5 

EDGE 22«CONr/ROM ^-ROns 
EDGE 22*CONT/ROM E^R^OA^ 
edge 22^COiO>4?Cir-?ifiOHS 
.lO^e-'TS^^NT/ROw ^•ROW8 
EDGE 22«CUNT/ROH ^•ROWS 
EDGE 22-CONT/ROh 2-ROHS 



connector-pc edge 
connector-pc edge 
connector-pc edge 
connector-pc edge 
connector-pc edge 
COMNECTOr-PC edge 



22-CUNT/ROM 2-rows 

2B-CUNT/RON 2-ROwS 
22-CONf/ROW ^•R0W8 
22-CONT/ROM 2«R0 wS 
22-CUNT/ROW 2*R0W8 
22-CONT/NOw 2-ROmS 



connector-pc 

connector-pc 

connector-pc 

connector-pc 

connector-pc 

conncctor-pc 



EDGE 22-CONT/ROW 2-POWS 
edge 22-CONT/ROW 2-ROw 8 
EDGE 22»CUNT/R0M 2-ROW8 
EDGE 22-CONT/ROM e-ROwS 
edge 22-CUNT/ROn 2-ROm8 
EDGE 22-CONT/RON 2-RONS 



CONNECTOR-PC edge IS-CONT/ROW 2-RONS 
connector-pc edge IS-CONT/ROn 2-ROnS 
CONNECTOr-PC edge 22-CONT/RUw 2-ROwS 
CqNNECTOR-PC edge 22-CoNT/ROm 2-ROAS 
COMNECTOP-PC edge 22-ConT/ROW 2-rows 
CONnCCTOR-PC edge 22-CunT/ROW 2-ROnS 

A12 MISCELLANEOUS PARTS 



PC BOARD, BLANF 



NOT ASSIGNED 



NOT ASSIGNED 



0427^-66518 



12St-32B3 

1251-2159 



HP-IB connector board assembly 
Connector 2R-pin f mkrorIbbqn 

CONnECTOR-PC edge 12-CUNT/ROW 2-ROWS 



Ott274-SbSl5 



1281-S2S} 

liSt-2159 



See introduction to this section for ordering information 
♦Indicates factory selected value 









Section VI 
Table 6-3 



Table 6-3. Replaceable Parts(Cont'd) 



Reference 

Designation 



HP Part c 
Number d 

04^r<i•^65l5 0 

0a^7<4«66Sl6 5 

12S1.0292 6 

12Sl-aiS9 8 

0<I274*26515 0 



Description 

PC BOARD, blank 

DC BIAS CONNCCroR BOARD ABSEMBLV 

connector 2M.PIN F HICHO RIBBON 
CONnECTOR-PC edge li-CONf/RON 2>RONS 

PC BOARD, BLANK 



Code P^rt Number 



04a7U.26SlS 



0427U.869U 



12S1«0292 

l2Sl«2t99 



0U274-269IS 



NOT ASSIGNED 



NOT ASSIGNED 



NOT ASSIGNED 



NOT ASSIGNED 



ABI 


04274-66521 


AilCl 


0160-2204 


AB1C2 


016U-2242 


A^■CJ 


0160-2257 


Ai)C4 


0160-40 32 


A2ICS 


0160*2261 


*?1C9 


0140-0191 


A21CI0 


0160-4832 


AZICI 1 


0180-1050 


AZlClZ 


0160-1090 


«ZICl3 


0160-4832 


AZtCl A 


0160-0659 


•ZlClS 


0180-1064 


AZtClfc 


0180-1081 


A2IC17 


0180-1081 


AZtCIB 


OI60-IO8I 


AZlCl’ 


0180-1061 


A2IC20 


0180-1082 


‘ZtCZl 


0160-4832 


AZtC?J 


OIBO-IOSO 


*?IC2S 


oieo-ioBi 


AZICZA 


0l60-t05o 


AZICZS 


oiea-ioso 


‘ZICZB 


0160-4832 


AZICZT 


0160-2951 


Azicza 


018U-2951 


AZ1CZ9 


0160-2451 


AZ1C30 


0160-1062 


AZICNI 


1902-3234 


AZICRZ 


1 602-3234 


AZICBJ 


1902-3234 


AZJCRU 


1902-3234 


AZICRS 


1901-0033 


AZICRB 


1 901 -0Q33 


AZICR7 


1901-0025 


AZICRB 


1901-0025 


AZICR9 


1901-0025 


AZICRio 


1901-0025 


AZlCRll 


1901-0025 


AZICRI? 


1902-1259 


AZICR1] 


1902-1259 


AZICRIA 


1902-1259 


AZICRIB 


1902-1259 


<ZtCR16 


1901-0031 


AZICRIT 


1901-0033 


AZlCRlB 


1901-0025 


‘ZICRtR 


1901-003J 


AZICRZO 


1901-0031 


AZtCRZl 


1901-0025 


AZICRZZ 


1901-0025 


AZICRZ3 


1901-0460 


AZtCRZu 


1901-0460 


AZICRZ5 


1901-0025 


azicrzb 


1901-0025 


azicrzt 


1902-3122 


AZICRZB 


1901-0025 


azicrzr 


1901-0025 




DC eiAS{t/«35V) BOARD ASSEMBLY 
COPriON OCt ONLY) 

CAPaCITOR-FXO lOOPF t-GS 300VOC HICA 
CAPACITOfl»FXO 2,4pf t»,25PF 900VDC CER 

CAPaCITOP*F* 0 loPF ♦•9» SOOVDC CER OY-fcO 

CAPflCITOP-FYD OIUF +-10% IQOVDC TEP 
CAPACITOR-FXO 15PF 5O0VOC CEP 0t»30 

CAPACITOB.FXO 56PF t.Sk 300VOC MICA 

CAPACITOR-FYD -OJUF +-10% lOOVDC CER 

capacitor, FXD 100 UF asVDCN 
capacitor, F»D |oo UF 2SV0CN 
CAPACITOR-FKD ..OIUF +-10% lOOVOC CEP 
CApAClTOR»F*D jyF +«10X SOVOC POLYE 

capacitor, FxO 100 UF SOVDCW 81 
capacitor, fxd a7 uf so VOCW al 

CAPACITOP-F«D 47 UF 50 VDCW AL 

capacitor, FXO 47 UF SO VOCN AL 
CAPACITOR, FXO 47 UF 90 VOCN AL 
capacitor, FXD to UF tOOVOCW AL 
CAPAClTOfl-FXD OIUF +-10% lOOVDC CEP 
capacitor, FXO 100 UF 25vOCw 
CAPACITOR, FxO a7 UF 90 vDCw AL 
CAPACITOR, FXC 100 UF 2SV0Cw 
capacitor, FXO 100 UF 25V0CW 

CAPAC[TOP-F»D OIUF +-10% lOOVDC CEP 

CApACITOR-FXO 3IUF+-20X 16VDC Al 
CAPACITOR-FXO 31UF+-20X 14VDC AL 
CAPACITOR-fXO 31UF+-20X 16YDC At 
capacitor# FxD 10 UF lOOVDCN AL 

0Z00E*2NR l4,6v SX 00-7 PD»,4R TC*t«07lk 
0I0DE-2NR 19.6V 5> 00-7 PDi.aA TC«+,07|X 
OlOOE-ZNR 19,6V 5% OU-7 P0t,4W TC»+,07JX 
D100E.2NR 19,6V 5% 00-7 POi.iiW TC«+,o73X 

DIOOE-GEN PPP 100V 2U0MA 00-7 

DIODE-GEN PPP 180V ZllOHA DO-7 
DIQQE-GEN PRP lOOV 2U0MA DO-7 
OIOOE*CEN PRP loUV EOOMA DD-7 
OIOOE-GEN PRP looV ?00MA DQ-7 
DIOQE-GEN PRP looV 2uoMA DO-7 

OlOOE-GEN PRP louV 20QMA DO-7 
0I00E.2NR 1NS3579 20V 5% PD«5N IRpSooNA 
DXOOe-ZNR 1NS3578 20V S% P0«5N XRPSDONA 
OlOOE-ZNR 1NS357B 20V 9% PDpSw IRbSOONA 
OIOOE-ZNR IN5SS7B 20V 5X PDbSN IRiSOONA 

DIODE-GEN PPP 100V 200MA DO-7 
OIOOE-GEH PPP 180V 200HA 00-7 
OlOOE-CEN PRP looV 200MA 00-7 
OIOOE-GEN PRP 180V 200MA 00-7 
DIODE-GEM PPP 180V 200MA DO-7 

DIOOE-CEN PRP loOV 200 Ma DO-7 
DIOOE-GEN PRP loOV 200MA DO-7 
OXOOE-STABtSTOR 3oy ISOMA DO-7 
DIODE-STABISTOP 30V ISUHA DO-7 
DIODE-GEN PRP inov ZOOMA DO-7 

DIODE-cEn PRP looV 2O0MA Do-7 
OIOOE-ZNR b,65v 2 % Do-7 PDr,«w rC»+.03B| 
OIOOE-GEN PRP lOOV 200MA DD-7 
DIODE-CEN PRP looV 200MA 00-7 





04274-66521 



0160-2204 

0160-2242 

0160-2297 

0160-4832 

0160-2261 

OMiSES60i;o300NViCR 

ai6Q-4a32 

OlBO-lOSO 

0160-1090 

016(3-4832 

0160-0699 

0180-1064 

oieo-ioai 

□180-1081 

0160-1061 

0160-1061 

0160-1082 

□160-4832 

0160-1050 

0160-1061 

0160-1090 

0160-1050 

0160-4832 

0160-2991 

0160-2991 

OleO-2951 

0160*1062 

1902-3234 

1902*!234 

1902-1234 

1902-3234 

1 901 -0033 

1 901 -0033 

1901-0029 

1901-0029 

1901-0025 

1901-0025 

1901-0029 

1NS397B 

1NS3S76 

1N9397B 

1N5397B 

1901 -0033 
1901 -0033 
1901-0025 
1901-0033 
1901-0033 

1901-0029 

1901-002S 

1901-0460 

1901-0460 

1901-0025 



1901-0029 

1902*3122 

1901-0029 

1901-0029 



6-40 



See introduction to this section for ordering information 
=^Indicates factory selected value 




I4275A 



Section VI 
Table 6-3 



Table 6-3. Replaceable Parts (tont'd) 





HP Part 
Number 


1 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1200-0607 


6 




SOCKET-IC 16 -CONT DIP-SLOP 


28460 


lJOO-0607 




1200-0607 


e 




SOCKET-IC 16-CONT DIP-SLOP 


2S9S0 


1 JOO-0607 




1200-0654 


1 




SOCI-ET-IC 40-CONT 


28980 


1200-0654 




1200-0541 


1 




SOCtET-IC 24-COIIT DIP BIP-GLDR 


26460 


1200-0541 




0490*0240 


9 




PELAy-REED lA 


26480 


0490*0240 




0490*0242 


1 




PELAy-PEED 


26460 


0490*0242 


HIK' 


»100-I«i|8 






COIL-MLO 5,6DH luX Q>45 « iSSOk. 375tG-N0M 


28980 


9100.1618 




9100.1618 






COIL. MUD S.6UH lot 06118 .18S0X.37SUC.N0M 


28980 


9100.1618 




9100*3139 


5 




COIU 75UH IS* ,50*.8TSUC.NOM 


28980 


9100. 313» 




lRSJ.02011 


6 




TfiAN8l3TO« PNP ?Ma92o SI P0«30« PT«3Mmj 


09713 


ZN99Z0 




10941*0271 


Q 




TPANaiaTQP NPN si TO-39 P0»1W FT«150HH2 


26460 


1654*0271 




|8S].u232 


0 


1 


TBXNaiSTOR PNP s: TO. 39 P 061 » FT 6200 MMZ 


26460 


|8S3.0i32 




l*53»oo*o 


6 


12 


transistor PNP SI POslOO^W FTaSo'^HZ 


26460 


1653*0060 




1A94*U474 


4 


12 


TRANSISTOR NPN SI P063loM*( FTlIogHMJ 


09713 


2NS551 


Hr'' 


1H54*0«74 


4 




transistor NPN SI PO^SIO*^** FT«looPH2 


09713 


2N5551 




1R53-0080 


6 




TRANSISTOR PNP SI PO«3O0*^N FTsSO^HZ 


26460 


1653*0060 




1355-0571 


8 




TP^ANSISTIIP J-FET N-CHAN 51 


26460 


1B55-0571 




1855-0571 


8 




TPAN5IST(1R J-FET H-FHAW 51 


26460 


1855-0571 




1855-0571 


8 




TRANSISTOR J-FET N-FHAH Si 


26484 


1855-0571 




1855-0571 


B 




TRANSISTOR J-FET N-tHAN Si 


26460 


1855-0571 




1855-0571 


6 




TRANSISTOR J-FET N-FHAN 51 


28460 


1855-0571 




1855-0571 


8 




TPJINSISTOR J-FET N-FHAN 51 


26460 


1855-0571 


Hiis 


1B53-02O4 


6 




TRANSISTOR PNP 2N4920 SI P0«30M FT«3mhZ 


04713 


2NU920 




1853.0080 


6 




TRANSISTOR PNP Si P0«lOO“*» FT«3o'*HZ 


26460 


1883. 0080 




1454-0474 


4 




TRANSISTOR NPN SI PQbSIOMN FTsiPOMHZ 


04713 


2N5551 




1853.0081) 


6 




TRANSISTOR PNP 81 P0a300'^W FT«3oMHZ 


26460 


1853.0080 


mmn7 


1853*0204 


6 




TRANSISTOR PNP 2*^4920 SI P0«308 FTa3>^HZ 


04713 


ZN99Z0 


1 


1853*0060 


6 




transistor PNP SI P0i300''P FT»30MH2 


28980 


1853.0000 




1853-0204 


6 




TRANSISTOR PNP iM492o 31 P06J06 FI63MMI 


44713 


2N4920 


■k 


1854-0347 


0 


4 


transistor NPN 2^4923 Si PDb308 Ft«SMH2 


09713 


2N4923 




1850. 00711 


4 




transistor NPN SI P0s3tg^,4 FTbIooMHJ 


04713 


2N55S1 


R^7? 


1853*0080 


6 




transistor PNP 3l PDBSOftMrt FTB30MH2 


28980 


1653*0060 


Hula? t 


1850. 007“ 


4 




TRANSISTOR NPN SI PObSUmN FTbIDOImHZ 


04713 


2N5SS1 




1R54-0347 


0 




transistor NPN 2N4923 SI FOsBOW FTbBRHZ 


09713 


JN99Z3 




1854*0474 


4 




TRAnSISTOP NPN Si POxllgtiN FTRIOOmMZ 


09713 


2N5551 




1854*0347 


0 




TRANSISTOR NPN 2N99Z3 81 PPrSOM FTrSMHZ 


09713 


2N4923 1 


^Kom? t 


IB53-OC80 


6 




transistor PNP SI POtjoo*9R FTbIoMHZ 


26460 


1853-0060 




1 854-0474 


4 




transistor MPN si POBSiQHyk FTbIooMHZ 


0474 3 


2N5551 




1853*0204 


6 




transistor PNP 2N4920 SZ PO«30B FT«3^H2 


09713 


ZN9920 


1\, 


0683-183S 


9 




RESISTOR 18K 5t .25N FC TC«-400/«600 


01121 


CBtSiS 


S"’ 


0683«8215 


3 




RESISTOR 620 5k .258 FC TCb-400/«6uO 


01121 


CBB21S 


IBU 


0683-2225 


3 




HE3I3T0H 2.28 5k .25W FC rCa*nOO/97flO 


01121 


CBZZZS 


IB5 


0683-1225 


1 


M 


RESISTOR 1,2F 5k .258 FC TCb-Rqo/FToO 


01121 


CS1225 


1P6 


0683*1235 


3 




RESISTOR 128 5k .258 FC TCb-400/«8oo 


01121 


C6123S ! 


^1^7 


0683*5615 


1 




OESISTUH S60 S» ,256 FC TC6»906/A600 


01121 


CB5615 


1B« 


2100*3270 


2 




RESISTOR. TRMB loX 10* C 3ID£.A0J I-TRN 


26460 


2100*3274 


IP<9 


0663*1835 


9 




RESISTOR UK 5k ,2 Sm FC rc<-408/T800 


01121 


CSU3S 


tPlO 


0683-1835 


9 




RESISTOR 18K Sk .25 m FC rCB-4ooy«Buo 


M121 


CB1635 


Iffll 


2100*3274 


2 




PESISTOR-TRMR iQK iQS C SIOE*AOJ 1-TRN 


26480 


2100*3274 




2100*3274 


2 




RESISTOR.TRMR loK |ok C SIOE-AOJ t*TRN 


26460 


2100*3274 1 


eiwn 


2100*3426 


6 




RESI3T0R*TRHR 20 C SXOE*AOJ l-TRN 


26460 


2100*3426 


it«l« 


0683*1515 


2 




RESISTOR 150 Sk ,25rt FC TCB-4oO/f6oo 


01121 


C8I51S 


llBH 


0663*6215 


3 




RESISTOR 820 St ,256 FC TC6.oa0/«6on 


01121 


CB6215 


>ll>(7 


0683*2225 


3 




RESISTOR 2,z» 5* .256 EC TCr.ROO/ETOO 


01121 


C8ZZ2S 


Mfiia 


0663-1225 


1 




RESISTOR 1,2K 5k ,25W FC rCs-400/«7no 


01 121 


CSU2S 


MRU 


0683-1235 


3 




RESISTOR 12K 5k .25R FC TCa*4iju/T8QO 


01121 


C81238 


MSio 


0683-5615 


1 




RESISTOR 560 5* ,256 FC TC6-900/E600 


01121 


CB5615 


Moil 


0698-3260 


9 




RESISTOR 9666 1 » ,125« F TC6o*.100 


26460 


0690*3260 


JtP?i 


07S7-0458 


7 




RESISTOR 51. IK 1* .1256 F TCao«.IOO 


24546 


C9.1/8.I0.8I I2.F 


?)R#1 


0757*0458 


7 




RESISTOR 5|.1K \t .125N F TCagt-luo 


24546 


C9.I/B.T0.8U2.P 


?lRiH 


0698.3260 


9 




RESISTOR 9696 1* .1256 F rCaOA.IOO 


26460 


4696*3260 


flRiS 


0683-4725 


2 




resistor 9.7K 5* .256 FC TCa.900/»7U0 


0II2I 


CB4725 




0699*0391 


3 




RESISTOR 2SK «ix .12 Sn F rC8»«-2S 


26464 


0699*0191 




0699*0391 


3 




RESISTOR 2SK «125n F TCb0«*25 


26460 


0699*0391 




0683*4725 


2 




RESISTOR 4,78 5k ,25'* FC TCB-Uf»o/t7oo 


01121 


C6472S 




0696-3442 


9 




RESISTOR 237 \\ ,l25w F TCao^*loO 


24546 


C4-}/8*To*237R*F 


219 lo 


0757.0405 


2 




RESISTOR 121 Ik ,1258 F TCao^*UO 


24546 


C9.1/B.T0.121R.F 


219 S3 


0699-0390 


2 




RESISTOR 4508 ,1k -125*^ F TCaof*25 


26480 


0699-o|90 


(219 SU 


0696-2196 


0 


2 


RiFXO MET FUM 50“ OHM o.l* 1/86 


zapsu 


0696*2196 


21*15 


0663*8205 




1 


RESISTOR 62 5k ,25" FC TCB-4{MI/f500 


01121 


CB6205 




0683*1225 






RESISTOR l,2K 5k ,2SW FC rC*-400/47oo 


01121 


CBIZZS 


21R 17 


0683*5615 


1 




RESISTOR 560 5k ,25N FC TCB-4oOF>6ofi 


01121 


C65615 




0698-2198 


0 




RiFXO “ET FtM SnK OHM o.ik 1/8" 


26460 


0696*2196 


,219 19 


U699.0390 


2 

J 




RESISTOR 45oK ,u ,125" F TCbo*-25 


28460 


0699-0190 






See introduction to this section for ordering information 
^Indicates factor^' selected value 
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Section VI 






Table 6-3 




Model 427{ 






] 


1 1 


Table 6-3. Replaceable Parts (Cont'd) 

T 1 1 — 





Reference 


HP Part 


Designation 


Number 


A?lPaU 


0b43«Sb2S 


AaiRiii 


0b8S.5b2S 


A?1R42 


0b8}.S62S 


A^lRUl 


0b«S*9b2S 


A^JRUU 


0b65«i23S 


A 2 IR 45 


0bBS.]2SS 


A21RU6 


06«S-313S 


A21R47 


0b8}«ie35 


A21R«8 


2100-3 J54 


A^lR<l9 


0b63*5b2S 


«2lRS0 


0096.3442 


AJIRSI 


0b9B«3442 


A?1R52 


0b9B.3442 


A21R51 


ObBS.lSSS 


A2IP94 


0643. iSgS 


A21RS5 


068S.3335 


A21RS6 


0663.9605 


A21R57 


0696.3450 


A21RS6 


0698.3450 


A21P59 


0663.4735 


A21N60 


0665.1225 


A21R6I 


0663-1235 


A21P62 


0665-1235 


A21Rb3 


06SS*1225 


A21R64 


0661.3335 


A?lR65 


0663.5615 


421«b6 


07Sr-0439 


A2IP67 


0757-0439 


A21P66 


1610-0269 


A21P69 


0665-1055 


A21P70 


0663.1B3S 


A21P71 


066 l-lSoS 


A21P72 


O 66 J .3335 


A21P73 


068 3.5605 


A21P7U 


0663-4725 


A21P75 


0683.3335 


A21R76 


068J.0735 


A21P77 


0663-1225 


A21R78 


0663-1235 


A?1P7P ^ 


068i.|B3S 


A 21 R 80 


0683-1225 


A21PBI 


0663-5605 


A21PA2 


1610.0269 


A21P43 


21C0-3252 


A21RB4 


1810-0269 


A219B5 


0663.1235 


A2lR4b 


0683-5625 


A2lUt 


1626-0319 


A21U2 


1826.0357 


A21U3 


1626.0319 


A21U4 1 


1620.1656 


A21U5 ; 


1620-1730 


A2lUb 


1826. C122 


A?tU7 


1626-0174 


A?1U6 


1820*1730 


A21U9 


1826-0222 


A21UH) 


1620.1197 


A2IU1 1 


1820-1481 


A2IJ12 


1820-2024 


A21UU 


1820-2024 



Description 



uasru.2&S2t 



RE3I3TQfi 5.6K St .2SW PC TCp'ROO/RTOO 
RESISTOR S. 6 K St . 2 SR PC TCa>aoo/«700 
resistor S.bK St .25* Pc TC».R00/*700 

RESISTOR s.bK St .2SH PC TCa>UUO/*TI>0 
RESISTOR 12 K St . 2 SR PC TC>*RQ(l/*Soo 

RESISTOR UK St ,25" PC TC".R00/*S00 
resistor i)K St .25" PC TC*>R00/»B|)0 
RESISTOR ISK St .25" PC TC"-ROO/*BSO 
RESISTOR-TRMP 50P lot C SIOC-ADJ 1-TRN 
RESISTOR 5.6 k St ,25" PC TCR»«00 /t700 

RESISTOR 237 It .125" P ICROE-lOO 
RESISTOR 237 it ,125" P TC«o*.H)l> 
RESISTOR 217 It ,125" f TC"0t.l00 
RESISTOR ISK St .25" PC TC*.ROO/»BOO 
RESISTOR IS 5t ,25" PC TC».«00/t5O0 

RESISTOR 33K St ,25" PC TC"«aoO/E 8 oO 
RESISTOR Sk St .25" PC' TC>>Sgo/f 500 
RESISTOR U2.2H It .125" P TC>0*-IOO 
RESISTOR R2.2K It .125" P TC»0+-IOO 
RESISTOR <(7K St .25" PC TC"»ROO/*BOO 

RESISTOR I.2K St .25" pC TC"*aO0P"70O 
RESISTOR UK St .25" PC TCR»R0O/*800 
RESISTOR I2K St ,25" PC TC">ROO/*BOO 
RESISTOR I.2K St .2S" PC rC">RD0/*7OO 
RESISTOR 15K St .25" PC TC»-“0O/*B00 

RESISTOR StO 5t .25" PC TC".IIOO/t&00 
RESISTOR 6 , 8 |K |t ,125" P TC"0*.100 
RESISTOR 6.81K It .125" P TC"0*-IO0 
NETkORK-BES O.RIN.SIP .l.RIN.SPCS 
RESISTOR IM St .25" PC TC»-BOO/TOOO 

RESISTOR ISK St .25" PC TCR-ROO/IBOO 
resistor is St .25" PC TC"-«00/*SOO 
RESISTOR 31" 5t ,25" PC TC".il00/P800 
RESISTOR SO St .25" PC TC»-«00/p500 
RESISTOR 0.7" St .25" PC TC".«00 /t700 

RESISTOR 33" St ,25" PC TC".R00/ *800 
RESISTOR 07" St .25" PC TC«-«00/ *800 
RESISTOR 1,2K St .25" PC TC«-IIOO /«70O 
RESISTOR u" St . 25 " PC TC«-R 00/*800 
RESISTOR ISK St .25" PC TC"-ROO/*BOO 

RESISTOR 1 . 2 " St .25" PC TC«.ooo/«7oo 
RESISTOR SO St ,25" PC TCa>R0O/t5OO 
NET"ORK-BES R»PIN-SIP .1-PIN-SPCB 
RE8IST0R-TRMR Sk lOt C T0P*40J I«TRN 
NET"ORR.RES 9-PIR.SIP ,1»PIN»SPCG 

resistor UK St ,25" PC TC"-«00/*800 
RESISTOR 5.6" St .25" PC TC«-«00 /o700 

OP »Mp aiPET TO-OO 

OP OMP "B TO'RO 

OP AMP BIFET TO-OR 

CONV l2>a-0/A 24-DlP>C 

!C PP TTL LS D.TVPE POS-COGE>rRIC COM 

IC 7805 V RELTP T0.220 

comparator GP quad IR.DIP.P 

IC PP TIL LS O.TTPE POS-EOGE-IRIG COM 

OP AMP CP QUAD |tl.DIP-P 

IC GATE TTL LS NANO QUAD 2>1NP 

IC PIA NMOS 

IC ORWR TTL LS LINE DRVR OCTL 
IC ORWR TIL LS line DRVR OCTL 

A2I MISCELLANEOUS PARTS 

PC eOARO, BLANK 




Mfr Part Number 






Ca.l/B.T0*ai7R«F 

C«.U6.TQ*2|7R»r 

CBIBH 

CB1905 

cesns 

casBos 

ca«i/s»T0-4«2a*F 

CB<|7)5 



CBSB19 

Ca*t/B.T0«6BU«^ 

c«»i/a*To«6an*R 

lBlO-0269 

CBI059 



CB1229 

CB9609 

1810*0269 

2tOQ*S292 

iai0*0269 



UFSS6H 

J57M 

IF1S6M 

A098)I<D/BC0 

8N78i.8273N 

7B0SUC 

1626*0174 

8N74t8273N 

UA4136PC 

8N78tS0dN 

MC6621W 

8N7at8244N 

8N7aU8244N 



0427«*26S21 



uu27u«66S22 



0'l60-4832 

0160-1832 

0160-1833 

0160-4833 

Uldo-0228 



HP-IB INTeRFACr BOARD AB8CMBtT 
(OPTION lot ONCY) 

CAPACITOP-FiO OIUF +-|Oi lOOVDC CEP 

CAPACITOP-FuD OIUF +-10t lOOVOC CEP 

CAPACITOP-FUD OIUF +-101 lOOVDC CEP 

CAPACIT(JR-FXO OIUF +-10* lOOVDC CEP 

CAPACIT0R*FXD 22UFt»|0« 13VDC TA 

SOCIET-IC 40-C0NT 



04274*66922 



0160-4832 

0160-4832 

0160-4832 

0160-4832 

1500226X901982 



See introduction to this section for ordering information 
^Indicates factory selected value 












Table 6-3. Replaceable Parts (Cont'd). 



Section VI 
Table 6-3 




HP Part c 
Number d 



9100«!13« 
9J00-1768 

1B10>0269 
06B3*ieS^ 
0663-4725 2 

0663-4725 2 

0663-4725 2 

0663-4725 2 

0663-4725 2 



1620-1673 

1820-1204 

1620-2113 

1620-1199 

1620-2056 

1620-2058 

1820-1144 

1620-2058 

1820.2058 

8l59«0005 

8159.0005 



04274-26522 



Description 



Mfr Part Number 



COIL TtUH ISt .fOk,BTSLS>NOM 
ChOKE.ttlOE 8«N0 JMAiatag OHMS |8o MHz 

NETWORK. RES 4. PIN. SIP .I.PIN.SRCC 
RESISTOR I8K St ,2SW FC TCwROO/ fSOO 

resistor «.Jk St .jsw FC rc«.aoo/* 7 oo 

RESISTOR 4.7k St .25w FC TCa>4OO/t70l) 
RESISTOR 4 .Tk St ,2SW FC rCa.40»/TToo 

RESISTOR 4,7K St .2SH FC TCa.aOO/aToO 
RESISTOR «.7 k St ,25w FC TC»*40 ®/k700 

3MITCH.SL T«1A OIP.8LIOE.A3ST .|A SaVDC 

IC BFR TTt LS INV OCTL 2. INF 

ic gate m cs NtND Dual «>inf 
1C MICPROC. access NMOs 
IC INV TTL LS HEt 1-INP 
1C MISC TTL 3 OUAO 

IC HISC TTL S QUAD 
IC GATE TTL LS NOR OUAO 2.INP 
IC MISC TTL S OUAO 
IC MISC TTL a QUAD 

wipe 22 AwG w pvC |«22 age 
HIRE 22<HG W PVC U22 8oC 

A22 miscellaneous PARTS 

PC BOARD, BLANK 







9100-3139 
V8200 20/48 

1810-0269 

Cei8S5 

C04725 

C84725 

CB«r2s 



DH6iU99eN 

8N74L920N 

MC68488L 

8N74L804N 

1620-2098 

1620-2098 

8N74U802N 

1820-2096 

1820-2098 

6199-0005 

6159.0009 



04274-26522 



04274-66523 



0140-0210 

01b0-4B32 

0160-4832 

0160-1050 

0160-483Z 

0160-0127 

0160-4832 

0160-4832 

0160-1060 

0160-1060 

OlBo-1082 
0180-1082 
0160-4832 
O18Q.1050 
01 70-0066 

01 7Q.0066 
0160-3456 
0160-3456 
0160-3656 
0180-1050 

0180-1050 

0180*1081 

oi6o«ioei 

0160-1061 

0160-1061 

0180.1082 

0180«1062 

oieo.iosn 

0160-4832 

0180-1061 

0160-1050 

Qiao-ioso 

0160-4832 

0160-2951 

0180-2951 



1902-3385 5 
1902-3365 5 
1902-3385 5 
1962.3385 5 
1901-0025 2 

1901-0025 2 
1901-0025 2 
1901-0033 2 
1901.0033 2 
1901-0033 2 



DC 61AS (♦/•lOOV) BOARD ASSEMBLY 
(OPTION 002 ONLY) 

CAPACirOR.FXD 27 oPF f-SS SOQVOC mica 

CAPACITOP-FXD 01 UF +-1QI lOOYDC CEP 
CAPACITOP-FXD OIUF i-10'1 lOOVDC CER 
CAPACITOP-FXD lOOuF +5O-10t 25VDC 
CAPACITOP-FXD „01UF +-(0« lOOVDC CEP 

CAPACITOR-FXO lUF +-20S 25V0C CE» 

CAPACITOP-FXD OIUF +-IOT lOOVDC CEP 
CAPACITOP-FXD ..OIUF +-IOT 100VOC CEP 
CAPACITOP-FXD 4 7uF +100-10X 160VDC 
CAPACITOP-FXD 4,.7uF +100-10^ 160VDC 

CAPACITOP-FXD lOuF +50-101 lOOVDC 
CAPACITOP-FXD lOuF +50-101 lOOVDC 
CAPACITOP-FXD OIUF +-I03 lOOVDC CEP 
CAPACITOP-FXD lOOuF +50-103 25VDC 

CAPACnOR-FXD ,o27UF ♦-US 200V0C POLYE 

CAPAClTOR.FkO ,q27UF *m{Qt 2ooVOC POLYE 
CAPACITOR-FXO loooPF ♦•lot IKVOC CER 
CAPACITOR-FAD lOOOPF f-lOt IKVOC CEP 
CAPACITOR-FXO lOOQPF ♦•lOt UVOC CER 

CAPACITOR-FXD lOOuF +50-101. 25VDC 

CAPACITOP-FXD lOOuF +50-101 25VDC 
CAPACITOP-FXD 47uF +50-103 SOVOC 
CAPACITOP-FXD 47uF +50-10% SOVDC 
CAPACITOP-FXD 47uF_i50-10% 50VDC 
CAPACITOP-FXD 47uF +50-10% 50VDC 

CAPACITOP-FXD lOuF +50-10% lOOVDC 
CAPACITOP-FXD lOuF +50-10% lOOVDC 
a\PACITOP-FxD lOOuF >50-10% 25 VOC 
CAPACITOP-FXD OIUF +-I0% lOOVOC CER 
CAPACITOR-FXO 47uF +50-10% SOVDC 

CAPACITOP-FXD lOOuF +50-10% 2SDC 
CAPACITOP-FXO lOOuF +50-10% 25DC 
CAPACITOP-FXO ..OIUF +-10% lOOVDC CER 

CAPACITOR-FXO S3UF+-20t UVOC AL 
CAPACITOR-FXO 33UF+-20S UVOC AL 

CAPACirOR.FXO SSUFt.20t UVDC AL 

OIOOE-ZNP 69«6V 2t OQ-r P0««4 in TCa>.079t 
OIOOE-ZNR 69«eV 2% OQ-7 P06.4P TC6T«079t 
OIQOE-ZNR 69«8V 2% OQ-7 P0v«4W TC6f*079t 
OIOOE.ZNR 69«8V 2% 00.7 P0«,4h TC6f«079t 

OlODE-CEN PRP lOOV 2P0M* 00-7 

OIoOE.CEN PRP lOOV 200MA Do-7 

OSOOE.gEN PRP lOOV 240MA Do.7 

0I0DE-6EN PRV 180V 200MA dO-7 

DIOOE-GEN PPP leov 200MA 00-7 

DIODE-GEN PRP leOV 200MA DO-7 




04274-66523 



DHi5F27lJo300**'VlCR 

0160-4832 

0160-4832 

otao-1050 

0160-4832 

0U0-0U7 

0160-4832 

0160-4832 

oieo-ioeo 

0180-1080 

0I80-U82 

0180-1062 

0160-4832 

0180-1050 

0170-0066 

0170-0066 

0160-3496 

0160*3496 

0160-3496 

0180-1090 

0160-1090 

0180-1061 

0180-1081 

0180-1061 

oiBo-ioei 

OlBO-1082 

OlBO-1082 

0160-1090 

0160-4832 

0180-1061 

0180-1090 

0160-1090 

0160-4832 

OUO-2991 

OUO-2991 



1902-3389 

1902-3385 

1902-3385 

1902-3385 

1901-0029 

1901-0025 

1901-0025 

1901-0013 

1901-0013 

1901-0013 




See introduction to this section for ordering information 
^Indicates factory selected value 
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Model 4275 a 



Table 6-3. Replaceable Parts ( cont ' d ) . 



Reference 

Designation 


HP Part 
Number 


A23CR1I 


1901*0033 




I9oun025 


A?3CR1 I 


1901*0026 


>?}CR1« 


1901*0025 


>?3CRIS 


1902.3122 


»?3J| 


1200-0607 


t?3J? 


1200-0607 


• 23J3 


1200-0654 


A23J4 


1200-0541 


>?3lt 


6l«0-ull7 


R^]L^ 


6110.(1117 


*2313 


9iw0*0| 37 


AZilR 


91(10*0137 


ilM 


611Q.0137 


A23L6 


9100*0137 


123L7 


9t0g*iblF 


R231S 


9100«1blB 


A23L9 


9100*31 39 


*2301 


1853*0414 


12302 


1854*0324 


12503 


lSS4*047a 


A2304 


1R53*0060 


A2305 


1855-0571 


12301 


1855-0571 


12307 


J8SJ.02Q1 


1230" 


1855*0037 


1230R 


1B54*0271 


123qIo 


1854*0474 


l23ot 1 


1 853*uoBo 


123012 


1854*0347 


123013 


1854*0474 


123011 


t"53.0U80 


123015 


1B53*0204 


123016 


1653.008(1 


123017 


1854*0474 


123016 


1853*0060 


12301 9 


1854*0474 


123RI 


0683*2725 


123R2 


0bS3-Sb2S 


A?3R4 


- 0683-1335 


A23RS 


0683*3325 


123r6 


0683.1535 


A23R7 


0683*2225 


l2iR6 


2100*3274 


123R9 


2100*3207 


A23R10 


O603-4755 


123R10 


2100*3274 


125R1 1 


0683*4755 


123R1 1 


2100*3274 


123R1 2 


0683*3335 


A23R13 


q693*\B35 


123ri 1 


0683.2725 


125615 


0683.5625 


A23R17 


0683.3335 


123R1 6 


0683.5125 


123RiR 


0683.1535 


123R20 


0683.2225 


*23622 


0757*0484 


*23623 


0699*0391 


A23R;a 


0699*0391 


*23625 


0683*4725 


*23R26 


0698*4466 


*21627 


0698.1186 


*21629 


0683*2235 


*21630 


0757*0486 


*21611 


0757.0161 


*2l"32 


0683.1725 


*21615 


0683*1835 


*23631 


0683*1835 


*23635 


0683*3335 


*23636 


0698.3450 


*?3r17 


0698.3450 


*21636 


0683*4735 


A2SRS9 


0683*1225 


*23610 


0683-1235 


A2iRut 


0665*1525 


*23612 


0683*1005 




Description 



Mfr Part Number 



DI00e«6feK PNP IBOV 20QMA 00» ^ 

OIOOE.GEN PRP lOOV 2Q0PA OO. r 
0]00e*GE.M PrP joOV ? 00 ^^A 00.7 
0l00C*GEh PRP lOUV 200MA U0» ^ 

€>lQOe«-2NP 6.65v it pD«,i|w rC*f,0l8K 

SOCKET-IC 16-CONT DIP DIP-IiLOR 
SOOET-IC 16-CONT DIP DIP-5LDP 
50CKT-K 4O-C0MT 
SOCIET-IC 24-CONT DIP DIP-SLOP 

COlL*»*tO IMH 5t Q»60 , J90X,«4LC*N0M 
COlW^tO tMH St U«60 • |90I»UPLG*N0‘^ 
C0It*MLO IHH St 0860 « t9Dt«U«LG*N0M 
C01u«MtO IMH St Qc 60 , 190X,UUW6»NUM 
COIt*HLD IMP St QtbO «l9DX,(ialC.N0M 

COIfMtO SMH St OsbO , 190k,U4LC»N0M 
COlL«HtD S*6UH lOt 0>as • ISSDt, »7SCG»^0M 
COIfPLO StbUH lOt Q84S • iSSDt. S7SCC*^0M 
COIL 7SUH 1st ,SDt.e7SLG«N0M 

1 transistor PNP 2N6925 SJ fO-bb PD» ISH 

I TRANSISTOR NPN 2NS7|9 3J r0*b6 P0>20N 

TRANSISTOR NPN SI PDbJIoMP FI^inoNHZ 
transistor PNP SI P0«300Hm F r83D*^H2 
TRANSISTOR J-FET N-l HAN Si 

TRANSISTOR J-FET N-CHAN Si 

transistor PNP jN«92o Si R0«50 in FTaS^^HZ 

1 transistor PNP 91 T0-J9 PO«l« Fr«10OMtiz 
transistor NPN 91 TO-39 PUajKs Fr»l?0MN2 
transistor NPN SI PD«310Mn Fr>IOOHHZ 

TRAnsISTOR PNP St P0«300MM FrsSOMHZ 

transistor NPN 2NA923 SI PD»50R FT«3MtiZ 

transistor NPN SI PQRJlOMw FlBlOOMtiZ 
transistor PNP SI P0»300Ni» Fr»30MMZ 
TRANSISTOR PNP ?N4920 SI PO»!ow FT«3 mhZ 

transistor pNp si pO«300Mn Fr«3oMHZ 
transistor NPN SI P0«310Mm Fr>10UMMZ 
transistor PNP SI P0«300MN Fr>30*^H2 
transistor NPN SI POsSlOMN FTalQOMHZ 

2 RESISTOR 2,7k 5t ,25 h fZ rC«-90O/tl0O 

RE9I9TOH S.bit St .25 m Fc rc« -«U 0/^ 700 
RESISTOR 33R St ,2S^ FC TC**avO /t 6uo 
RESISTOR 3.3K 5t .2Srt PC rCa-«ao/+700 
RESISTOR ISK St .2Sh FC TCa-a00/«S00 

RESISTOR 2.2»« St .25P FC rCB.030/t7f)0 
REs1sT 0R»TRMR lOK lot C SIOE-AOJ 1»TRN 
PeSI8TCR*TRMR 5 k lOt C SIDE-ADJ l^IRN 
2 RESISTOR R,7M 5t .25^ FC rCt-900/+n00 
RESlSrOR»TRHfl loK lot C S[DE*ADJ l.TRN 

RESISTOR «, 7 M St «2Sw fC rCa-900/f t lOO 
RES13T0R*TRHR lot lot C SIDE-ADJ 1*TRN 
RESISTOR 33 k St •2 Sm FC TC*«AOi3/*8qo 
RESISTOR le*' St ,25n FC TCb-ROO/4600 
resistor 2,7K St 425 w FC fCa,M00/4700 

RESISTOR S.bR St *2SW FC rCt.^oo/^IOO 
RESISTOR S3K St »2 Sm FC TCa*<<OOy4eoO 
RESISTOR 3,3“ 5% ,25b EC rC**uoo/4roo 
RESISTOR 15“ St «25 n FC TCb^AQO/^SOO 
RESISTOR 2,2K St ,2 Sn FC rCa.uoo/«7oo 

? RESISTOR 90, 9K it .125« F TCao4-tOO 
RESISTOR 25K «it ,12SN F TCa0f2S 
RESISTOR 25F ,|t .125N F rCao4-25 
RESISTOR «,7K 5t ,2SW FC rca-ooo/47oo 
2 RESISTOR 29, 9K \t ,l2Sw F TCtOf.lOO 

RESISTOR 24,9" It ,I25N F TCapF.ioo 
RESISTOR 22“ St ,2SR FC TCb.^oo/fSOO 
RESISTOR 909" U ,125^ F rC*OflOO 
RESISTOR 90,9" |t ,125n F TCbof-IOO 
RESISTOR «,7" St ,25N FC TC«.«00/tT0O 

RESISTOR 18" St .25w FC TCa.OOO/4800 
RESISTOR 10" 5t ,259 FC TCb-«O 0F48O0 
RESISTOR 33" St ,25« FC TCb-4oO/48oo 
RESISTOR 92,2" It ,1259 F TCbo4*100 
resistor 42,2" It ,12 Sn F TCaot -100 

RESISTOR 07" St ,259 FC TCa»U00/4b00 
RESISTOR 1,2" 5t ,25" FC TCb,ooo/47oo 
RESISTOR 12" St ,25" FC TCb. HOO /4800 
RESISTOR I,Sh 5t ,259 FC rCa*400/4700 
RESISTOR 10 5t ,259 FC TCa«400/»500 



See introducfion to this section for ordering information 
^Indicates factory selected value 



1901-003S 

190 I* 002 S 

1901-002S 

1901*0025 

1902*1122 

•| 200 -I :)607 

1200-0607 

12 i:i 0-0654 

1200-0541 

9140.0137 

9140*0137 

9140*0137 

9140*0137 

9140*013^ 

9140*0137 

9100*U16 

9100*lbia 

9100*3139 

2N6423 

2N3739 

2NSS51 

1853*0080 

1855-0571 

1855-0571 

2N4920 

1853*0037 

1854*0271 

2NSSS1 

1853*0080 

2N4923 

2N5SS1 

1653*0080 

2N4920 

1853*0080 

2N5SS1 

1853*0080 

2N5SS1 



CB222S 

2100*3274 

2100*3207 

CB47S5 

2100*3274 

CB47S5 

2100*3274 

CBI3S5 

C8|83S 

CB2725 



C4«1/6»TO*9o92.F 

0699*0391 

0699*0191 

C64725 

C4*1/6*T0*2492*F 

C4*l/a*T0*2492*F 

CB2235 

U7$7*046S 

C4*1/«*TO*9092*F 

CB4725 

CBI835 

CB1B3S 

C8S335 

C4*1/B*T0»4222*P 

C4*l/e*T0*4222*P 
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Section VI 
Table 6-3 



Table 6-3. Replaceable Partsicont'd) 



leference 

lesignation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1I6BJ.1U0S 


1 




BtalSTOB 10 SH .JS 6 8 C TC6.9OO/+SO0 


01121 


C91005 




06es«i^2S 


9 




bEsISTOB t.SK 53 ,2SW fC TC«-9l)0/t7oa 


01121 


CB1S2S 


SR45 


0681. 2a3S 


5 




BE3IST0B 2jK S3 ,2Sll ft 70-900/9800 


01121 


CS22SS 




Q6es.223S 


5 




RtSlSTOB 2jR S3 .2SB FC tC«-900/«800 


01121 


CB22SS 


JRU7 


Q66S«a735 


9 




BC8IST0R 97r S3 ,2S« FC tCB»«00/«800 


1)1121 


CB971S 


SRUB 


066I.1S3S 


6 




BESIS70B ISO S3 .2S« FC TCa-BOO/'faoo 


01121 


CB15S5 


SR49 


Obei.lSSS 


6 




BEStSTOR ISK S3 .iSn FC TC«*900/7800 


01121 


C81S35 




0oa3«3S3S 


6 




BESIStOB 3!K S3 ,iSH FC TC»*9O0/7800 


01121 


CB3I1S 


3PS1 


obss.orzs 


2 




RESISTOR 9,7K S3 .25b Fg TCR-900/7700 


01121 


C6972S 


5R52 


06es«4735 


9 




RESISTOR 978 S3 ,JS« FC Te«-900/«800 


01121 


CB97IS 


Sr53 


0<ke3«i?25 


1 




R6813T0R 1,2K 5» ,25w FC TC»*fl0O/f700 


01121 


CB1225 


3RS4 


068J.I23S 


3 




RESISTOR IEf S3 ,J5B FC TC«»900/+800 


01121 


CBI21S 


3R9S 


210U«32S2 


6 




RE3IST0B-TRMR SK 103 C T0R-*0J l-TRN 


269B0 


2100-32S2 


SPS 6 


0be3«t225 


1 




RESISTOR 1,28 S3 .SSB FC TC6.900/T700 


01121 


CBI22S 


5PS7 


ObSI.SSSS 


8 




RESISTOR 338 S3 .SS* FC tC»-9O0/»60O 


01121 


CB3315 


3R98 


Obes.SblS 


1 




RESISTOR S60 S3 ,2SR FC TCR-900/9600 


01121 


CBS 6 IS 




U7S7«oai9 


9 




RESISTOR 6,818 13 , 1 iSK F TC«Ot>IOO 


29596 


C4-l/8.r0.66|l-F 




0T57-0ttSR 


9 




RESISTOR 6,818 11 ,1258 F TCaOf-tOO 


29596 


C9-1/B.T0-60I1-F 




0683«iaS5 


Q 




RESISTOR 108 $3 , 2 Sl« FC TC«-900/*800 


0U21 


C8|635 


SRbZ 


0bB3-l225 


1 




RESISTOR i,J8 5 e ,25W FC IC».«00/«700 


0II2I 


C61225 


3^63 


0b83«10lS 


7 




RESISTOR too 5X «25R FC TC«*400/t500 


01121 


C61015 




0oe3«10lS 


7 




RESISTOR ioo S3 ,iS9 FC TC«-900/tSOO 


01121 


CBlotS 


3R6S 


1810.0269 


3 




NETbOrF-rES 9-PIN. SI8 ,1.RIN-8PCS 


2BU60 


tS|0«0269 




1810.0269 


3 




NETbORF-RES 9.PIN.81R -I-RIN-SRCG 


2S9S0 


tS|0>0269 


3Rb7 


1810-0269 


3 




NEThORK.RES 9.PIN-3IP ,t*PIN.SPC6 


26460 


1610-0269 




0bes»l235 


3 




RESISTOR 12K SX ,25N FC TC«*400/«600 


■ ' E ■ 


CB123S 




0(iBS«562S 


3 




RESISTOR 5,6H %% «25W FC TC«*900/t700 


■ L ■ 


CBS625 




06B3«12IS 


3 




RESISTOR 128 S3 ,2SB FC IC9-900/9BOO 


B £ I 


CBI235 




0685-1005 


5 




RESISTOR 10 S3 ,25B FC TCb«90«/*500 


1 El 


CB1005 


3UI 


1626«03L9 


T 




OP AMP 0IFET TO-99 


27019 


LF3S6H 




1826*0319 


7 




OP AMp BIFET T0.99 


2 701 4 


LF356H 


3US 


1626*0319 


7 




OP amp BIFET TO-99 


27019 


LF3S6H 


3Uq 


1620-1856 


7 




CONy |2*B*0/A 24*D1P*C 


293SS 


A0S63K0/6C0 


3US 


1626*0122 


0 




IC 7805 V RCLTR TO-220 


07265 


7605UC 


3U6 


1626*0161 


7 


3 


OR «HP SP quad la-OIR-P 


0971 5 


MLM329P 


3U7 


lB26-ntbl 


7 




OP AMP CP quad 14*0IP*P 


0971 5 


MLM324P 


sue 


1626*0161 


r 




OP AMP CP QUAD 14*0IP*P 


0471 5 


HLM324P 




1826-0179 


2 




COMPARATOR GR QUAD 19-OlR-R 


26960 


1826-0179 


Juki 


1820-1730 


6 




IC FF TTL C8 0*TYPE P0S*EDGC*TRI6 COM 


0I29S 


SN79L8273N 


3Uj 1 


1620*1730 


6 




IC FF TTL L8 B.TYPE ROS-EDGE-TRIC CO« 


01295 


8N79L6273N 


Sui ? 


1626*0319 


7 




OP AMp BIFET TO-99 


27019 


LF3S6H 




1626*0222 


t 




OP amp CP QUAD 10*01P*P 


07293 


UA41 56PC 


3Ui (| 


1820*1197 


9 




1C CATE TTL L8 NANO QUAD 2*1NP 


01295 


8N79L800N 


3Ui5 


1620*11181 


9 




IC PIA NMOS 


09713 


HC6621L 


SU)6 


1820*2029 


3 




IC DRVP TTL LS LINE DRVR OCTL 


01295 


8N79L8249N 


Suit 


1820-2029 


3 




IC ORVR TTL LS LINE ORYR OCTL 


0129S 


SN79L8299N 
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09279.26523 


0 




PC BOARD, BLANK 


28480 


09279. 26S2S 










CHASSIS mounted COMPONENTS 










R 




CAPACirOB, F«0 ,J2UF ♦/-10» 2SPV0CB 


C0633 


PHE271M622 




0190*02'*0 


U 


4 


CAPACI rOB.FXD 390RF t-53 lOOVOC MICA 


72136 


OHi$F39iJo300HV1CR 


1 


0160-2^27 


0 




CAPACITOR -F*D CAOOpF a-5J 300VDC HKA 


72136 




1 


0160-2227 


0 




CAPACITOR -FliD 2400pF +-5* 300V0C MICA 


72136 




• 


□160-2227 


u 




CAPACIT 0 P-F 1 D aAOOpF +.53 30 OVDC MICA 


72136 






015q*0Q70 


E 




CAPACirOR.FAO , 02 UF t-203 SOOVOC CER 


28980 


OlSO-0070 


i 


tMSo*007Q 


n 




CARACITOR-FAD ,02UF a-203 SOOVOC CER 


2S9B0 


0150*0070 


' 


0150*0070 


3 




CARACirOR.FXO ,q2UF a-203 SOOVOC CER 


26460 


0150*0070 


n 


1901-0996 


1 




OIODE«PwR RECT lOoV 12A 0Q*9 


09713 


MRU2t 


'i 


1901*0996 


1 




OIQOC*PnP RECT lOOV 12* 00*9 


09713 


MR|l2t 




2110-0059 


5 


1 


FUSE 1.. 5A 25l.IV SLO-BLO 1 25X.25 UL 


75915 






2110-0360 


5 


1 


FUSE 0 75A 250V SLO-BLO 1.25)l..25 UL 


75915 




1 


9135*0035 


7 


1 


FILTEH-LINE BIBES. TERMS 


26 uBo 


9ISS-003S 




09279*65006 


0 


■1 


CUIL ASSEMBLY 


26960 


092744.65006 


1 


1859*0313 


0 


■1 


transistor NPN JN37T1 81 TO-3 PD*l5ow 


0192B 


2N3771 




1859. 0U63 


7 




transistor NPN 2N50SS Sl TO-3 R09115B 


2S9S0 


I0S9-006I 


j 


1853.0252 


9 




transistor PNP 8X TO-1 PD«150W FT««MHZ 


26960 


1653*0252 


i 


1853*0252 


9 




TRANSISTOR PNP 81 TO-I P091S0B FT»«MMl 


289S0 


1653*0252 


» 


5101-2298 


1 


2 


SWITCH, SHOE 0P0T-N8 


2S9B0 


3101-2296 




5101*2296 


1 




Switch, slide opdt»ns 


20980 


3101-2298 


1 


3'160-Om 






BLOWER 







See intrciduction to this section for ordering information 
♦Indicates factory selected value 
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Section VI 
Table 6-3 



Model 



Reference 

Designation 


HP Part 
Number 


■^1 


04275-61601 


W 1 


04275-61602 


riij 


04275-61603 




04275-61604 


W6 


04J75-6160S 


W7 


04275-61606 


UB 


04275-61607 


W9 


04275 -61608 


nft 


04275-61609 

2110-0565 

2110-9565 



Soao.Tji? I 

S0oo.96n5 1 

S090«999] I 

5090.7J^0 I 

^68n.ol7J I 

3101. ^^l6 3 

0570.0 Jti« J 

2190. 0J2S 6 

1800.0000 I 3 

3nSo.08J6 I i 

2700.0003 5 

1901.0996 I 

'*10l)-ufi70 5 

I25U-011B 8 

5090.0305 7 

0689,0860 5 

81911,11080 9 

0390.0855 9 

0629.0898 2 

0370.8999 j 0 

8510.0095 1 8 

0360.0870 0 

3100-1805 6 

0360.1 190 5 

8950.0001 8 

5080. 88 06 9 

5060.9836 Pl~ 

09879.11061 1 9 

09879-00608 I 8 
*5090.7808 I 9 

5080.8805 I 6 
89879-850118 8 

0370-1097 8 

04275-00201 9 

04275-002 I 1 0 

09879.85001 7 

7180-1859 I 

7180.0978 9 

0 98 7 1 ,soo89 1 9 
8950.0035 I 8 

1 5111-0130 8 

1850.0858 6 

69871 .50085 5 

5091 *0569 I 9 
0 370-0951 ti 

1960-1395 5 

5090-7801 6 

5080-8838 I 7 
09879-90001 9 

09879-01808 I 0 

09879.90008 I 0 
09879.00618 0 

09879.00601 1 

5090.9698 5 

04274-00205 

04274-60201 

3160-0311 



Table 6-3. Replaceable Parts ( Cont ’d) ^ 
Description 



45SEMSL7, INPUTILCJ (40 CMI 
*SSEHatV, INPUTiLP) (32 CM) 

“"‘■E »5SE«Bty, JNPUT(HC) (50 CM 

CM, 

TfslZn: Zm s CM, 

Lc^ ! 

fUSEMOLOER C4P 184 M4, |o» y, nOOCM) 

PU3EH0LDER CAP 184 M44 FOR UL 

PISCEUANE0U8 P4R7S 

PRONT C4P 
H4N01.E 
3I0E COVER 
RE4R CAP 

SCREw-mACH 10.38 ,375.lN.|.i; 100 OEO 

sera"''’® *• 

WASHER 

"ASMER-FL MTLC NO. |o ,803-IN-tO 

‘“-32-rMO .185.tN.THK 
OlOOE-PHR RECT lOOV I8A DO-9 

transformer 
CONNECTOR RF BNC 
INSULATOR iCONNEC TOR 

k43HeS 7? Sre? STL 

W*3MtK»L*t HLCL no. 5 .19a.lN.rn 

INSUL4TOR.9STR NyioN BLACK 

SCBEH.rPS 8.38 .7S-rN.LG HE, kSMR.HD STt 

?ErmIN4i*^". J*** .57S.IN.LG PAN.HD.POZI 
r£RMINAL*SLDR LuG CH-MtC FO0«iin.QrD 
5WITCH-P0TAPV '•«R*flO-3CR 

NUT -HEK.QbL - CHAM J/a-38-THD ,1199-IN.Thk 

TOP COVER 

PLATE ^ O 

plate shelo 

TRIM, TOP 
PRONT FRAME 

hINDQ*i (FREq) < 

KNOB i 

Front panel (thp) * 

FRONT PANEL tHP) f 



Mfr Part Number! 



a mlNOOH DISP. A.Bl 

} “■ 

9 insulator 

9 NUT-HEK-DBL-CHAM 15/38-38-THI3 

1 Binding post Assy sgl thd-stun 

: Fissir.®Hg:E“eRR so.ohm 

< key cap 

2 bezel 

2 rjLf stand 831 

“ Foot (3TANOAROJ 

9 STRUT 

1 ROD tPOHER SHIrCHl 

1 angle (POhEH SpITCH) 

3 guide (ANGLE) 

3 Plate, shield 

5 plate, shield 

1 BortOH COVER 

1 GUB PANEL 

’ PEAR PANEL 

1 FAN 



U4275-61 601 
04275-61602 
04275-61603 
04275-61604 
04275 -61605 

04275-61606 

04275-61607 

04275-6160B 

04275-61605 

2I10-OS65 

2110.0965 



9090.7810 

9060.9805 

9060.9093 

5090-7880 

8680-0178 

9101-8816 

0570-0368 

2100-0885 

1200-0080 

3050-0886 

ORDER by description 

MRI121 

01 00-0870 

1250-011B 

5090-0395 

ORDER ST DESCRIPTION 
8100-0080 
0390-0833 
0689-0896 
0370-8099 

ORDER by OESCRIPIION 
0360-0870 
3100-1805 
0960. 1 190 

ORDER BY description 

5080.8806 
5060.9836 
09879. 00617 
09879-00608 
5090-7808 

5080-8805 

09879-85008 

0370-1097 

04275-00201 

04275-00211 

09879-85001 

7180.1859 

7180-0978 

09871-50029 

ORDER BY DESCRIPTION 

1510-0038 

1250-0852 

0*271-50025 

5091.0569 

0370-0951 

1960-1395 

5090-7201 

5080-8858 

09874-90001 

09879-01802 



09879-90002 

09879-00618 

0*879-00601 

5060-9898 



.nforuiation 









el 4275A 



Section VII 
Paragraphs 7-1 to 7-5 



SECTION VII 
MANUAL CHANGES 



-i 

I], INTRODUCTION. 

Ill 

j'*2 This section contains information for 
Adapting this manual to instruments to which 
the contents do not directly apply. The 
following paragraphs explain how to adapt 
this manual to apply to other instruments 
with lower serial prefixes. 

7 - 3 , MANUAL CHANGES. 

7 - 4 . To adapt this manual to your particu- 
lar instrument, refer to Table 7-1 and make 
all of the manual changes listed opposite 
your instrument serial number. Perform 
these changes in the summary by assembly. 

7 - 5 . If your instrument serial number is 
not' listed on the title page of this manual 
or in Table 7-1 to the right, it may be 
documented in a yellow MANUAL CHANGES sup- 
plement, For additional information about 
serial number coverage, refer to INSTRUMENT 
COVERED BY MANUAL in Section I. 



Table 7-1. Manual Changes by Serial Number. 



Serial Prefix 

or Number 


Make Manual Changes 


1851J00232 and below 


A, B, C, D, E, F, G 




H, K, J. L, L, M, 0 




P, Qj S 


1851J00262 and below 


B, C, D. E, F, G, H 




I, J, K, L, M, 0, P 




Q. S 


1851J00299 and below 


C, D, E. F, G, H, [ 




J, K, L. M, 0, P, Q 




S 


1851J00392 and below 


D, E, F, G, H, I, J 




K, L, M, 0, P, 0, S 


1851J00527 and below 


E, F, G, H, I, J, K 




L, M, 0, P, Q, S 


1851J00577 and below 


F, G, H, I, J, K, L 




M, C, P, Q, S 


1851J00742 and below 


G, H, I, J, 1 ;, L. M 




0, P, 0, s 


2016J00802 and below 


H, I, J, K, L, M, 0 




P, 0, S 


2016J00862 and below 


I, J, K, L, M, 0, P 




0, s 


2045J00922 and below 


J, K, L, M, 0, P, 0 




R, S 


2045J01042 and below 


L, L. M, N. 0, P, Q 




R, 5 


2045J01132 and below 


L. M, N, 0, P, 0, R 




S 


2045J01222 and below 


M, N, 0, P, q, R, s 


2045 JO 1251 and below 


N. 0, P, 0, R, S 


to 2U45JU0923 




2045J01284 and below 


0. P, 0, R. s 


2045J01306 and below 


P, Q, R, S 


2045J01342 and below 


0, R, S 


2045J01432 and below 


R, 5 


to 2045J00863 




2045J01462 and below 


S 


to 204 5J 0086 3 




2148J01732 and below 


T 


2148J02782 and below 


U 
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Section VII 



CHANGE A 

Page 6-34, Table 6-3. Replaceable Parts, A9U1 and U5: 
Change the part number for A9U1 and U5 to read: 

A9U1; 04274-85021 (PROM) 

A9U5; 04274-85015 (PROM) 



Note 

04274-85031 (new Ul) cannot be used with 04274-85015 (old U5). 
Also, 04274-85025 (new U5) cannot be utilized with 04274-85021 
(old Ul). 

Page 6-22, Table 6-3. Replaceable Part: 

Delete the following part: 

A5C70*i 0140-0197 CAPACITOR-FXD 180PF +-5?; 300WVDC MICA 



CHANGE B 

Page 6-9, Table 6-3. Replaceable Parts: 

Delete the following parts; 

A2CR25 to CR28 1901-0040 DIODE-SWITCHING 

Page 8-63, Figure 8-45. A2 Component Locations: 
Partially change the diagram as follows: 




Figure 8-45. A2 Component Locations. 



Section VI [ 



odel 4275A 



CHANGE C 

Page 6-8, Table 6-3. Replaceable Parts, A2C9 and Cl 4: 

Change the part numbers and descriptions for A2C9 and Cl 4 to read: 

0121-0059 CAPACITOR-V TRMR-CER 2 8PF 

Page 6-10, Table 6-3. Replaceable Parts, A2RI1 and R12: 

Change the part numbers and descriptions for A2R11 and R12 to read: 

0757-0280 RESISTOR IK 1% 

Page 6-11, Table 6-3. Replaceable Parts, A2R55 and R60: 

Change the part numbers and descriptions for A2R55 and R60 to read: 

0757-0280 RESISTOR IK 1% 

Page 6-13, Table 6-3. Replaceable Parts, A3C59 and C61 : 

Change the part numbers and descriptions for A3C59 and C61 to read: 

A3C59; 0160-2203 CAPACITOR-FXD 91PF 
A3C61; 0160-0134 CAPACITOR-FXD' 220PF 

Page 6-16, Table 6-3. Replaceable Parts, A3R93: 

Change the part number and description for A3R93 to read: 

0698-0084 RESISTOR 2.15K U 



CHANGE D 

Page 6-9, Table 6-3. Replaceable Parts: 

Add the following part: 

A2C98; 0160-2261 CAPACITOR-FXD 15PF +-S% 

Change the part numbers and descriptions for A2C99 and ClOO to read: 

A2C99; 0140-0197 CAPACITOR-FXD 180PF +-5% 

A2C100; 0160-2224 CAPACITOR-FXD 1800PF +-5% 

Page 6-26, Table 6-3. Replaceable Parts: 

Add the following parts: 

A6C10; 0160-2262 CAPACITOR-FXD 16PF +-5% 

A6C30; 0160-2262 CAPACITOR-FXD 16PF +-5% 

Change the part numbers and descriptions for A6C6 and C26 to read: 

0160-2224 CAPACITOR-FXD 1800PF +-5% 

Change the part numbers and descriptions for A6C8 and C28 to read: 

0140-0197 CAPACITOR-FXD 180PF +-5% 
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Section VII 



Model 



Page 8-63, Figure 8-45. 
Partially change the 



As Component Locations: 
diagram as follows: 



;-si 

-C96- c» 

; |j j J; -«43- 1 a 

"-■Zi I 028 — 

cW2 ^ 



Fegure 8-45. As Component Locations: 






Page 8-63, Figure 8-46. 
Partially change the 



As Schematic Diagram: 
diagram as follows; 



— ALC AMPL 




Page 8-71, Figure 8-57. A6 Component Locations; 
Partially change the diagram as follows: 
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Section VII 



’age 8-72, Figure 8-58 (B). A6 Schematic Diagram (Sheet 2 of 2): 
Partially change the diagram as follows: 




Figure 8-58 (B). A6 Schematic Diagram. 



CHANGE E 

Page 6-25, Table 6-3. Replaceable Parts, A5S1: 
Add the following part: 

A5S1; 3101-1274 SWITCH-SL SPOT 

Page 8-69, Figure 8-54. A5 Component Locations: 
Partially change the diagram as follows: 




Figure 8-54. A5 Component Locations. 





Model 4275A 



Section VII 

Page 8-69, Figure 8-55. A5 Schematic Diagram: 
Partially change the diagram as follows: 




Figure 8-55. A5 Schematic Diagram: 



CHANGE F 

Page 6-12, Table 6-3. Replaceable Parts, A2R174: 
Delete the following part: 

A2R174; 0683-1015 RESISTOR 100+-5% 



CHANGE G 

Page 5-5, Table 5-3. Adjustment Requirements; 

Page 6-37, Table 6-3. Replaceable Parts; and 
Page 8-81, Figure 8-68. All Schematic Diagram: 

Change the part number of the All board assembly to 04274-66511. 

Note: The old 04274-66511 and the new 04274-66551 

are not interchangeable. 

Page 6-39, Table 6-3. Replaceable Parts: 

Change the part number for the blanl PC board of the All board 
assembly to 04274-26511. 

Change the part number of the A12 board assembly to 04274-66512. 

Note. The old 04274-66512 and the new 04274-66552 
are not interchangeable. 

Change the part numbers of A12XA11L and A12XA11R to 1251-4189. 



7-8 



todel 4275A 



Section VII 



CHANGE H 

Page 6-38, Fable 6-3. Replaceable Parts: 

Delete the following part. 

A11C18 0160-2150 CAPACITOR-FXD 33PF ± 5 % 300VDC MICA 



CHANGE I 

Page 6-33, Table 6-3. Replaceable Parts: 

Change the part number for A9MPU BOARD ASSEMBLY (STANDARD) to read: 

04275-66513 

Page 6-34, Table 6-3. Replaceable Parts: 

Add the following parts: 

A9U2; 04274-85022 IC, PROM, PROGRAMMED 

A9U4; 04274-85014 IC, PROM, PROGRAMMED 

A9U6; 04274-85016 IC, PROM, PROGRAMMED 

A9U8; 04275-85058 IC, PROM, PROGRAMMED 

Change the part numbers and descriptions for A9U1/U3/U5/U7/U10 to read: 

A9U1; 04274-85031 IC, PROM, PROGRAMMED 

A9U3; 04274-85013 IC, PROM, PROGRAMMED 

A9U5; 04274-85025 IC, PROM, PROGRAMMED 

A9U7; 04275-85057 IC, PROM, PROGRAMMED 

A9U10; 04274-85019 IC, PROM, PROGRAMMED 

Page 6-35, Table 6-3. Replaceable Parts: 

Add the following parts: 

A9W7 to WIO 8159-0005 WIRE 22AWG W PVC 1 x 22 80C 

Page 8-49, Figure 8-31. Digital Section Troubleshooting to Assembly Level" 
Partially change the flow diagram as follows: 



no 



Wt condition 

does displaji stop? 



HALF condition 


ChecF component 


P 


A4U7 ,1J8 


PP 


A JU5 ,U6 


ppp 


flguj ,U4 


pppp 


A'lUl ,U2 


PPPPP 


A9UI2, U13 



Go to B L ( 2) 



Page 8-50 and 8-76, signatures table: 

Change the table as follows: 

\ 
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Section VII 



Siira 



This table can be used to check signatures at A9U1 thru A9U10 ROM's. Signature test point 
IS established at input of Data Buffer (pins 8 thru 6 of A9U31 and A9U32) instead of the 
respective ROM outputs (A9U1 thru A9U10). This signature list can be used for units with 
Its serial number suffixes of -00266 and above 

For other instruments whose serial number suffixes are earlier than 00266, checi that un- 
stable signature display appears or that output states of these ROM's pull up and pull down 
If you find above states active in earlier instruments, the program contents in these ROM 
may be alive. 



— .^OSA NAME 1 

TEST PIN DSA-12 DSA-H DSA-15 DSA-16 D5A-1 7 DSA-18 DSA-19 DSA-20 lDSA-21 



SIGNAL 

NAME 



3 A9U5 

4 A9U6 



A9U1 A9U3 A9U5 A9IJ7 A9U10 



WIND0W(+5V) U1 pin-24 755U P254 j P254 I P254 I P254 I 826P I 826P I 826P | 826P I 826P 



U3I pin-3 475P 853H 7994 



0H5H H084 IFFU 4840 OOAC UUPA 



pin -4 594H AOAH 307F 08CA U02C UUOF H20P 63UF 69F4 HAUH 



pin -5 F997 57U9 HPF4 9FBF 



A41A 7303 CP67 FA15 A63F 



pin-6 H561 H926 379A CPIU 741F 6927 23FF 



2110 3094 



U32 pin-3 897F C6U0 2U43 5H23 A2H2 AOFP 3987 F598 4HCH 565C 



pin-4 8F6H 2562 5410 U899 2UHU 6824 HF08 UF80 



pin-5 2116 AF61 69HH 89PP 3265 FF7P I U888 I 521H 



pin-6 UFF8 56PC 0P76 FP5F 52AC UA7H A33H 5H5C AU4F F454 























































































































Uel 4275A 



Section VII 



Page 8-51, Signature Connections tables: 

Add the tables for OSA-18, DSA-19, DSA-20 and DSA-21 as follows. 

Change the table for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows: 



stature Connections for DSA-1 and DSA-12 thru DSA-21. 



Signature Connections Window (+5V) :: APC4 



DSA NO 


START 


STOP 


CLOCi 


A9 


DSA 


-sw 


DSA-1 

MM 

DATA BUS 


A9TP-13 


A9TP-13 


A9Tp-7 


QWf 


1 


ON 



Signature Connections Window (+5V) 755U 



DSA NO 


START 


STOP 


CLOCk 


A9 DSA-SW 


DSA-12 

NOP 

(ur^ua) 


A9U27-11 


A9UI6-5 

y 


A9Tp- b 

y 


OFF 


I 


ON 



Signature Connections Window ( tSV ) ; P254 



DSA NO 


START 


STOP 


CLOCi 


A9 DSA-SW 


05A- 17 

NOP 

(U7.8) 


A9UI6-15 


A9UI6-I4 

y 


A9TP-6 

y 


OFF 


1 


ON 


Signature Connections Window 


1 fSV ) :: 826P 


DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


D5A-18 

NOP 

(Ul) 


A9 016-9 

y 


A9 U16-7 

y 


A9Tp-6 

y 






1 


ON 



Signature Connections Window (+5V) , 826P 



DSA NO 


START 


STOP 


CLOCK, 


A9 DSA-SW 


DSA- 13 

NOP 

(UlO) 


A9 U22-9 

y 


A9UIO-20 

y 


A9Tp-6 

y 


OFF 


1 


ON 



Signature Connections Window (+5V) , P254 



DSA NO 


START 


STOP 


CLOCk 


A9 


DSA 


-SW 


DSA- 14 


A9UI6-9 


A9U16-7 


A9Tp- 6 


OFF 




1 ON 


NOP 

(Ul,2) 


y 


y 


y 




1 





Signature Connections Window (+5V) ; 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA-19 

NOP 

(U3) 


A9UI6-il 

y 


A9UI6-10 

y 


A9Tp-6 

y 


OFF 


I 


lOH 



Signature Connections Window (+5V) B26P 



DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA- 20 


A9U16-13 


A9U16-12 


A9Tp-6 


OFF 




Ion 


NOP 

(US) 


y 


y 


y 




1 





Signature Connections Window (+5V) :: P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-15 

NOP 

(U3.4) 


A9 U16-I1 

y 


A9UI6-IC 

y 


A9TP-6 

y 


OFF 


I 


ON 



Signature Connections Window (+5V) , 826P 



DSA HO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA - 21 

NOP 

(U7) 


A9U16-15 

y 


A9U16-T4 

y 


A9TP-6 

y 


OFF 


I 


ON 



Signature Connections Window (+5V) ; P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-16 

NOP 

(U5,6) 


A9U16-13 

y 


A9U16-12 

y 


A9Tp- 6 

y 


OFF 


I 


ON 
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Section VII 



Model 4275A 



Page 



8-51, Figure 8-33, Digital Section Troubleshooting Flow Diagram BL: 
Partially change the flow diagram as follows: 



How many "P" figures 




Figure 8-33. 



Digital Section Troubleshooting Flow Diagram BL. 


























Model 4275A 



Section VII 



Page 8-76, Signature Connections tables: 

Add the tables for DSA-18, DSA-19, DSA-20 and DSA-21 as follows: 

Change the table for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows: 



Signature Connections Window (+5V)r CCC3 Signature Connections Window (+5V) : P254 



DSA NO 


START 


STOP 


CLOCi 


A9 DSA-SW 


DSA-10 

IRQ 


A9Tp-i3 


A9TP-13 


A9Tp-7 


OFF 


1 


ON 



DSA NO 


START 


STOP 


CLOCt 


A9 DSA-SW 


DSA- 16 

NOP 

(U5.6) 


A9U16-13 


A9U16-12 


A9TP-6 


OFF 




ON 



Signature Connections Window (+5V) : 0003 Signature Connections Window (+5V) : P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-n 

NOP 

ADDRESS 


A9Tp- 3 

X 


A9Tp- 3 


A9Tp-6 

■V 


OFFp^pin ON 



DSA HO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA- 17 

NOP 

(U7.8) 


A9 016-15 

X 


A9IJ16-14 


A9Tp- 6 


OFF 




ON 



Signature Connections Window (+5V) : 755U Signature Connections Window (+5V) : 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-12 

NOP 

(Uf-U8) 


A9 027-11 


A9 016-5 


A9Tp- 6 


OFF 




1 ON 



DSA NO 


START 


STOP 


clock: 


A9 DSA-SW 


DSA- 18 

NOP 

(Ul) 


A9 016-9 


A9 016-7 


A9Tp-6 


OFF 




ON 



Signature Connections Window (+5V) : 826P Signature Connections Window (+5V) ; 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA- 13 

NOP 

(UlO) 


A9 022-9 


A9U1 0-20 


A9Tp- 6 

■V 


OFF 




ON 



DSA NO 


START 


STOP 


CLOCK 


A 9 


DSA-SW 


DSA-19 

NOP 

(U3) 


A9016-11 

y 


A9016-10 

y 


A9Tp-6 

y 










ON 



Signature Connections Window (+5V) ; P254 Signature Connections Window (+5V) : 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA- 1 4 
NOP 
(Ul ,2) 


A9 016-9 

y 


A9016-7 

y 


A9Tp- 6 

y 


OFF 




ON 



DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA- 20 


A9016-13 


A9016-12 


A9Tp- 6 


OFF 




1 ON 


NOP 

(U5) 


y 


y 


y 




I 





Signature Connections Window (tSV) . P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-15 

NOP 

(U3,4) 


A9U16-11 

y 


A9U16-10 

y 


A9Tp-6 

y 


OFF 




ON 



Signature Connections Window (+SV) . 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA- 21 


A9U16-15 


A9U16-14 


A9TP-6 


OFF 




ON 


NOP 

(U7) 


y 


y 


y 











Section VII 



Page 8-77, Figure 8-63. A9 Component Locations; 
Partially change the diagram as follows: 
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Figure 8-63. A9 Component Locations. 
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Section VII 



Change the part number for A9U14 and U15 to read: 
1818-0796 



Page 8-77, Figure 8-63. A9 Component Locations: 
Change the diagram as follows: 
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Figure 8-63. A9 MPU Component Locations. 
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Section VII 



Page 8-77, Figure 8-64. A9 MPU Assembly Schematic Diagram; 
Partially change the diagram as follows: 




Figure 8-64. A9 MPU Assembly Schematic Diagram. 
CHANGE K 

Page 6-34, Table 6-3. Replaceable Parts: 

Change the part number for A9U10 to read: 

1818-1139 

Page 8-50 and 8-76. Signature table: 

Change the DSA-13 to read: 



DSA-13 




pru! 



)'!■ 



Section VII 



Page 8-77, Figure 8-63. A9 Component Locations: 
Partially change the diagram as follows: 




7-14 













1 4 27 5 A 



Page 8-77 , F 
Change t 



Page 6-34, 
Change 



Delete th 




















Section VII 
Page 



7-12 



8-51, Figure 8-33. Digital Section 
Partially change the flow diagram as 



Troubleshooting 

follows: 



Flow Diagram BL: 



Model 



4275a 



How man> "P" figures 
are displaced at stop 




Figure 8-33. Digital Section Troubleshooting Flow Diagram BL. 
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Model 4275A 



Section VEI 



Page 8-76, Signature Connections tables: 

Add the tables for DSA-18, DSA-19, DSA-20 and DSA-21 as follows: 

Change the table for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows: 



Signature Connections Window (+5V); CCC3 



DSft NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-iO 

IRQ 


A'3Tp-13 

X 


A9TP-13 

"V 


A9TP-7 


Off 




ON 



Signature Connections Window (+5V) P254 



DSA HO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-16 

NOP 

(05.6) 


A9U16-13 

X 


A9U16-12 


A9Tp- 6 


OFF 




ON 

J 



Signature Connections Window (+5V) : 0003 Signature Connections Window (+5V) ; P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-17 

NOP 

(U7.8) 


A9U16-15 


A9U16-14 


A9TP-6 


OFF 




■jOH 



DSA HO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA-11 

NOP 

ADDRESS 


A9Tp- 3 


A9Tp- 3 


A9TP-6 


OFF 




ON 



Signature Connections Window (+5V) : 755U Signature Connections Window (+5V) : 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA- 18 

NOP 

(Ul) 


A9U16-9 


A9 U16-7 


A9Tp-6 


OFF 


I 


Ion 



DSA HO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA-12 

NOP 

(Ul -U8) 


A9U27-11 

X 


A9UI6-5 

y 


A9Tp- 6 


OFF 




ON 



Signature Connections Window (<-5V) ; 826P Signature Connections Window (+5V) : 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-19 

NOP 

(U3) 


A9U16-11 

y 


A9U16-I0 

y 


A9Tp-6 

y 




OFF 




ON 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA- 1 3 

NOP 

(UlO) 


A9 U22-9 

y 


A9U10-20 

y 


A9Tp-6 

y 


OFF 




ON 



Signature Connections Window (+5V) ; P254 



DSA NO 


START 


STOP 


CLOCK 


A9 DSA-SW 


DSA-14 

NOP 

(Ul,2) 


A9U16-9 

y 


A9U16-7 

y 


A9Tp- 6 

y 


OFF 




■ ON 



Signature Connections 


Window 


(+5V) ; 


826P 


DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA- 20 


A9U16-13 


A9UI6-12 


A9Tp- 6 


OFF 




ON 


NOP 

(U5) 


y 


y 


y 




I 





Signature Connections Window (+5V) ; P254 Signature Connections Window (+5V) : 826P 



DSA NO 


START 


STOP 


CLOCK 


A9 


DSA 


-SW 


DSA-15 


A9!I16-11 


A9U16-10 


A9Tp-6 


OFF 




ON 


HOP 

(U3.4) 


y 


y 


y 




I 





DSA NO 


START 


STOP 


CLOCK 


A9 


DSA-SW 


DSA- 21 

NOP 

(U7) 


A9U16-15 

y 


A9U16-14 

y 


A9TP-6 

y 


OFF 




I 


1 
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Section VII 




CHANGE L 



Pdge 5 5, Table 5-2. Factory Selected Components: 

Change Nominal Value Range for A3C76 as shown below. 




Page 6-14, Table 6-3. Replaceable Parts; 

Add the following parts: 

A3C76 0140-0191 CAPACITOR FXD 56PF±5« 300VDC MICA 



Model 



CHANGE M 

Page 6-13, Table 6-3. Replaceable Parts: 

Change the part number and description for A3C52 to read; 

A3C52 0160-2250 CAPACITOR-FXD 5.6pF± .25pF500VDC CER 
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Section VII 



Page 8-65, Figure 8-48. A3 Component Locations: 
Partially change the diagram as follows: 



fe-cra^ 



3<R!fesig % 
a^Rlie-f 

Figure 8-48. A3 Component Locations. 
CHANGE N 



Page 6-34, Table 6-3. Replaceable Parts: 

Delete the following part: 

A9CR3 1910-0016 DIODE-GERMANIUM 60V 60MA DO-7 

Page 8-77, Figure 8-63. A9 Component Locations: 
Partially change the diagram as follows: 




Figure 8-63. A9 Component Locations. 
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Section VII 




Page 8-77, Figure 8-64. A9 MPU Assembly Schematic Diagram. 
Partially change the diagi'atn as follows: 




Figure 8-64. A9 MPU Assembly Schematic Diagram. 
CHANGE 0 

Page 6-34, Table 6-3. Replaceable Parts; 

Change the part number and description for A9C12 to read: 

A9C12 0180-0229 CAPACITOR-FXD 33pF+10% lOVDC TA 

CHANGE P 

Page 6-33, Table 6-3. Replaceable Parts: 

Change the part number and description for A9C7 to read; 

A9C7 0160-0134 CAPACITOR-FXD 220PF±5?„ 300VDC MICA 

CHANGE 0 

Page 8-65, Figure 8-48. A3 Component Locations; 

Partially change the diagram as follows; 
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Section VII 



CHANGE R 



Paae 6-33, Table 6-3. Replaceable Parts: 

Change the part number and description for A9 MPU BOARD ASSEMBLY to read: 

A9 04275-66509 MPU BOARD ASSEMBLY (STANDARD) 

A9 04275-66519 MPU BOARD ASSEMBLY (FOR OPT. 003) 

Page 6-34, Table 6-3. Replaceable Parts. 

Change the part number and description for A9R15 and R16 to read: 

A9R15 0698-4501 RESISTOR 59Kfi 1% .125W F TC=0±100 
A9R16 0757-0199 RESISTOR 21.5KiT 1% .125W F TOOilOO 

Delete the following parts: 

A9R26 1810-0269 NETWORK-RES 9-PIN-SIP .1-PIN-SPCG 
A9R27 1810-0269 NETWORK-RES 9-PIN-SIP .1-PIN-SPCG 
A9R28 0698-3158 RESISTOR 23. 7K 1% .125W F TC=0±100 
A9R29 0757-0442 RESISTOR lOK 1% .125W F TC=0tl00 
A9R30 0698-3158 RESISTOR 23. 7K ^% .125W F TC=0+100 
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Section VEI 



CHANGE T 

Page 6-38, Table 6-3. Replaceable Parts: 

Delete the following parts: 

A11F8 2110-0659 FUSE .lA 250V TIME-DELAY 
A11F9 2110-0659 FUSE .lA 250V TIME-DELAY 

Page 6-39, Table 6-3. Replaceable Parts: 

Add the following parts: 

A11R23 0683-0475 RESISTOR 4.7 5% ,25W FC TC=-400/+500 
A11R24 0683-0475 RESISTOR 4.7 5% ,25W FC TC=-400/+500 

Page 8-81, Figure 8-67. All Component Locations; 

Partially change the diagram as follows: 




Figure 8-67. All Component Locations. 



V 
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Section VII 



Model 42 ? 5 /\ 



Page 8-81, Figure 8-68. All Schematic Diagram: 
Partially change the diagram as follows: 




Figure 8-68. All Schematic Diagram. 



CHANGE U 

Page 6-33, Table 6-2. Replaceable Parts: 

Change the part number for A9 MPU BOARD ASSEMBLY to read: 

04275-66529 



Page 6-34, Table 6-2. Replaceable Parts: 

Change the part numbers and descriptions for A9CR3, A9U1. A9U3 A9U5 
A9U7 , A9LI10, A9UI4 and A9U15 to read: ’ ’ 



A9CR3 


1910-0016 


A9U1 


1818-1134 


A9U3 


1818-1135 


A9U5 


1818-1136 


A9U7 


1818-1138 


A9U10 


1818-1548 


A9U14 


1818-1750 


A9U15 


1818-1750 


Delete the 


following par 


A9U9 


04274-85045 


Add the following parts; 


A9R25 


0683-1035 


A9R28 


0698-3158 



DIODE-GERMANIUM 60MA DO-7 

IC, MASK ROM 

IC, MASK ROM 

IC. MASK ROM 

IC, MASK ROM 

IC, MASK ROM 

IC CMOS 4K RAM STAT 350-NS 3-S 
IC CMOS 4K RAM STAT 350-NS 3-S 



IC, PROM PROGRAMMED 
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RESISTOR 10K 5Z .25W 
RESISTOR 23. 7K 1% .125W 
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Section VII 



Page 8-50, Figure 8-32. Digital Section Troubleshooting Flow Diagram AL; 
Delete DSA-18 from the DSA table: 

Change DSA-13 to read: 



DSA-13 



A9U10 



826P 

1H62 

FOAP 

46A9 

2UFA 

54F9 

F63A 

9208 

F15P 



Page 8-51, Figure 8-33. Digital Section Troubleshooting Flow Diagram BL 
Delete the Signature Connections for DSA-18: 

Partially chage the flow diagram as shown below: 
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Model 4275 a 



Page 8-76 

Delete DSA-18 and the Signature Connections fot D5A-18: 
Change DSA-13 to read: 



DSA-13 



A91J10 

826P 

1H62 

FOAP 

46A9 

2UFA 

54F9 

F63A 

9208 

F15P 



i 



I 

I 



Page 8-77, Figure 8-63. A9 Microprocessor Unit Board Assembly Component 
Locations : 

Change the figure as shown on the next page: 

Page 8-7V, Figure 8-64. A9 Microprocessor Unit Board Assembly Schematic 
Diagram: 

Change the figure as shown on the next page: 
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SECTION VIII 
SERVICE 



Section VIH 
Paragraphs 8-1 to 8-10 



8-1. INTRODUCTION 

8 - 2 . This manual section provides the infor- 
mation and instructions required for servic- 
ing the HP Model 4275A MULTI -FREQUENCY LCR 
Meter. Included are Theory of Operation and 
Troubleshooting Guide with Circuit Schematics. 
The Theory of Operation describes fundamental 
principles and circuit operating theory of 
the 4275A with bloc! diagrams. Circuit sche- 
matics, locator illustrations, troubleshoot- 
ing guide, and other technical data necessary 
for repairs are integrated into the service 
sheet foldouts. An illustration of the in- 
strument interior is shown in Figure 8-49. 

Note 

When the instrument circuitry includes 
expanded capabilities provided by op- 
tional equipment, refer to paragraphs 
entitled OPTIONS for specific option 
service information. 



WARNING 



TROUBLESHOOTING AND REPAIR ARE ALLOWED 
FOR QUALIFIED TECHNICAL PERSONNEL ONLY. 
IF YOUR INSTRUMENT FAILS, REFER INSTRU- 
MENT TO SERVICE PERSONNEL. H-P SERVICE 
OFFICES OFFER YOU THE BEST ANSWER TO 
YOUR PROBLEM. A GUIDE TO YOUR LOCAL 
H-P SERVyE OFFICES MAY BE FOUND ON THE 
BACK COVER OF THIS MANUAL. 

8-3. THEORY OF OPERATION. 



-4. This theory of operation has been or- 
three sections: basic theory, a 

ocK diagram discussion, and circuit analy- 
0 ^ 1 *^ basic theory, beginning with para- 
Lnf 1 ’ explains the concepts and funda- 

"'enrai theory of the 4275A instrument tech- 
DUT ^ ®°4pted for accurate.ly measuring the 
achieving automated meas- 
performance. The block diagram dis- 
inn *^escribes the overall circuit operat- 
siL^fT^ of the 4275A with block-to-block 
dianram Included are block and timing 

detaiiaa’ j circuit analysis provides a 
description of how the circuit on 



each board functions. For reference conven- 
ience, when servicing the instrument, a cir- 
cuit description is included in the service 
sheets. 



8-5. TROUBLESHOOTING. 

8-6. This troubleshooting guide provides in- 
structions and information for locating a 
faulty circuit instrument component that re- 
quires service. All instructions consider 
the safety of service personnel who will per- 
form the procedures. These diagnostic guides 
are in the form of step-by-step pi’ocedures 
with flow diagrams. The board level trouble- 
shooting diagrams are the procedures for iso- 
lating the problem to an individual malfunc- 
tioning circuit board assembly. 

The guides for locating a defective component 
are given on the individual board service 
sheets and integrate service support data -- 
test point locations, waveform illustrations, 
voltage data, timing diagrams, and other 
technical information in addititon to provid- 
ing schematic diagrams for each board. 

8-7. RECOMMENDED TEST EQUIPMENT. 

8-8. The test equipment required to perform 
operations outlined in this section is listed 
in Table 5-0. The table includes: type of 
instrument required, critical specifications, 
use, and recommended model. If the recom- 
mended model is not available, equipment 
which meets or exceeds critical specifica- 
tions listed may be substituted. 

8-9. REPAIR. 

8-10. Repair explanations tell how to re- 
place defective circuit components. The re- 
commended replacement procedures for compo- 
nents and parts which require special repair, 
replacement tools, or test equipment should 
be observed. Correct disassembly and the 
exchange procedures for such special parts 
are outlined in Paragraphs 8-89. 

To prevent damage from inproper repair proce- 
dure, refer to the appropriate manual section 
before proceeding with repair. 



8-1 



Section VIII 
Paragraphs 8-11 to 8-14 

8-11. BASIC THEORY 

8-12. To ascertain unknown ac impedance 
values, most modern instruments use a bridge 
circuit or the vector voltage-current mea- 
surement method. The vector voltage-current 
method applies a test frequency signal to 
the sample to be measured and calculates 
the unknown impedance as the ratio of the 
test signal voltage to the sample current 
detected. As this method permits a multi- 
terminal measurement circuit configuration 
(three terminal, kelvin connection, or four 
terminal pair) which can eliminate the ef- 
fects of residual impedances in the measur- 
ing circuit and, in addition, because the 
measurement circuit is relatively simple, 
wide range capabilities can be featured. 
Furthermore, the balance control that is 
typically used in a bridge circuit is not 
required. This hardware advantage facili- 
tates high speed measurement and ease of 
operation. The 4275A employs vector voltage 
current measurement architecture in its mea- 
suring circuit. 



Model 4275A 

8-13. Figure 8-1 is the block diagram of 
the 4275A. In the figure, the measuring 
circuit is denoted as a bridge circuit con- 
sisting of the unknown sample, a Range Re- 
sistor, Null Detector and Modulator. Actu- 
ally, the 4275A incorporates the advantages 
of an auto-balance (controlled) bridge to 
extend the measurement capability of the 
vector voltage-current measurement method at 
high frequencies. The principle of the 
4275A vector measurement method is outlined 
in Figure 8-2 comparing it to an ordinary 
vector voltage-current measurement method. 

8-14. If the range resistor value is appro- 
priately set, the "bridge" circuit is auto- 
matically balanced for the DUT impedance un- 
der control of the Null Detector and Modula- 
tor. When the bridge is balanced, the po- 
tential at Lpot (Lcur) terminal is zero 
volts. The current flowing through the DUT 
is then equal to that flowing through the 
range resistor. The DUT current is related 
to the voltage across the range resistor by 
the following equation: 
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Section VIII 
Paragraphs 8-15 and 8-16 



,,, _ Edut _ Err 
Zx ~ ~RF 



(8-1) 



Where Edut is the voltage applied to the OUT 
(that is, the test signal voltage). 

Zx is OUT impedance value. 

Et r is voltage across range resistor 
Rr is range resistor value. 



The unknown impedance Zx (or admittance Yx) 
can be calculated from the measured Edut and 
Err signals as: 



Zx 



=-Rr 



Edut 

Err 



(8-2) 



or 



Yx = ^ 
Rr 



Err 

Edut 



(8-3) 



The Process Amplifier selectively and seri- 
ally feeds the Edut or Err signal in sequence 
to the Vector Voltage Ratio Detector section. 
Selection rules and timing for this opera- 
tion are described in paragraph 8-16. 



8-15. In general, the vector voltage ratio 
Err/Edut (or Edut/Err) is measured in the 
following manner; 

Figure 8-3 is a graphic representation of 
the Edut and Err signal vectors (Edut signal 
is taken as the reference for the phase an- 
gle of the Err signal). The Err signal 
vector can be divided into its real and 
imaginary components: 

Err = Ea + jEb (8-4) 

The vector ratios Ea/Edut and Eb/Edut repre- 
sent the real and imaginary components of 
the unknown admittance, that is, the conduc- 
tance and susceptance value of the sample, 
respectively. The vector voltage components 
ta and Eb are obtained by phase detecting 
the Err signal using detection phase signals 
which have 0° and 90° phase angles refer- 
enced to the Edut signal, A dual slope in- 
tegration technique is used for measuring 
the ratio of the Ea (or Eb) and Edut signals 
in a typical voltage ratio measurement, an 
integrator charges and discharges in propor- 
tion to the Ea and Edut signals, respective- 
ly. as Illustrated below: 




T1 : Charge period by Ea signal 
T2: Discharge period by Edut signal 

The charge and discharge relationship is re 
PCesented by the following equations: 

fcl-Ea-Tl + k2-EdutT2 = 0 

l Ea _ T2 ,, 

E3ut “IT " constant) 



As the charge time T1 is fined, the Ea/Edut 
value (conductance value) can be derived by 
counting time T2. The ratio for the Eb and 
Edut signals are also derived in the same 
manner. Thus, basically, two integrator 
operating cycles are performed in one mea- 
surement. 




Basic Vector Detection 




Figure 8-3. Usual Vector Voltage 
Ratio Measurement. 



8-16. The 4275A employs a relative phase 
detection method to enhance its measurement 
accuracy over a broad measurement frequency 
region. The basic vector ratio measurement 
method, outlined in the above paragraph, re- 
quires that the detection phase signals must 
be exactly in phase or at right angles with 
respect to the Edut (or Err) signal. How- 
ever, in actuality, it is difficult to pro- 
duce detection phases with high accuracy at 
the multiple test frequencies ranging from 
lOkHz to lOMHz at which the instrument oper- 
ates. This is because of the phase shifts 
in the detection phases that are incident to 
the amplifiers, lines and other circuits. 
Furthennore, the S/N ratio of the Edut sig- 
nal is apt to be degraded because measuring 
circuit is exposed to external fields. The 
relative phase detection method improves 
vector component detection accuracy by elim- 
inating performance limitations attributable 
to these effects. 
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Figure 8-2 
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Figure A Low Frequency Vector 
Voltage-Current Method with FeedbacI' 
Amplifier. 

In the low frequency vector voltage-cur- 
rent method, a high gain amplifier which 
has a feedback resistor (range resistor) 
Rr operates as current-to-voltage (I-V) 
converter. The feedback amplifier causes 
a range resistor current Ir equal to OUT 
current Ix to flow (irrespective of the 
range resistor value). Amplifier output 
voltage Err is equal to the product of Rr 
and Ir values. Thus, the Err voltage is 
proportional to DIJT current Ix. The Ix 
value is calculated as follows: 

T Edut Err 

="zr = 

Accordingly, the OUT impedance value Zx 
can be derived by measuring the Edut and 
Err voltages: 

Zx = Rrffi 



As is explained in the feedback theory, 
the voltage at the "L" terminal is approx- 
imately zero volts (virtual ground). 
Thus, the range resistor value has no ef- 
fect on DUT current lx (the Ix value is 
determined only by the test signal voltage 
and DUT value). Though this method fea- 
tures simple circuit configuration and a 
relatively high accuracy, it is difficult 
to design a range resistor amplifier which 
can cause the range resistor feedbacl cur- 
rent to be in exact proportion to the DUT 
current (with negligibly low phase shift) 
at high frequencies. 




An auto-balance bridge employed in the 
4275A operates to establish accurate DUT 
current-range resistor current relation- 
ships such as outlined above. To cause an 
accurate range resistor current to flow 
(at high frequencies), the amplitude and 
phase of the Err signal is appropriately 
controlled by the Modulator. See Figure 
8-2B. When the bridge circuit is unbal- 
anced, the Null Detector picks up the un- 
balance current through the UNKNOWN *'L" 
terminal. The null detector output vector 
indicates how the bridge is unbalanced for 
the real and imaginary vector components 
of the Err signal. The Multipliers devel- 
op products of the null detector output 
vector components and the orthogonal vec- 
tor signals which are produced from test 
frequency input signal. As a result of 
this multiplication, the real and imagi- 
nary vector component magnitudes of the 
null detector output signal are transfer- 
red to the orthogonal vectors of the test 
frequency input signal. The summing am- 
plifier compounds the multipl ier output 
signal vectors to establish the Err signal. 
The Err signal is, consequently, a reverse 
directional vector for the null detector 
input, that is an unbalance current (the 
summing amplifier performs an inverting 
amplification). The Err signal responds 
to the unbalance current so as to suppress 
an increase in the unbalance current. The 
Err signal vector is controlled with re- 
spect to the individual magnitude of the 
real and imaginary components of the un- 
balance current. Thus, the unbalance cur- 
rent approaches exact zero (for both vec- 
tor components). This balance control 
loop operates quickly and continuously. 

Null Detector Output Signol 



- 1 - ^ 



I klL 





0" 

■ 


i 


Phose 

Shifter 


90® 1 


n — 







•—90® 

Phase Detector 

^ Sumniiing 
AmpI .. 

l-l>— Err 



4275A Modulator Operating Principle. 



Figure B. 4275A Vector Voltage- 
Current Method with Auto-balance 
Bridge. 
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Figure 8-2. 4275A Vector Voltage-current Method. 
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Section VIII 
Paragraph 8-16 



This method uses a set of detection phase 
signals each different by exactly 90 degrees 
in phase from the other. Neither of the de- 
tection phase signals need be in phase with 
the Edut (or Err) signal. With these detec- 
tion phase signals, both Err and Edut sig- 
nals are respectively divided into orthogo- 
nal phase components. See Figure 8-4. Im- 
pedance or admittance values of the OUT are 
calculated from the four phase components 
Ea, Eb, Ec and Ed in accord with the follow- 
ing equations: 



Zx 



Rr 



Edut ^ 
Err 



Rr 



Ec jEd 
Ea jEb 



P EaEc + EbEd + .KEaEd- EbEc) 
Kr Ea- + Eb^ 



= JL Err ^ J_ Ea + JEb 
Rr Edut Rr Ec + jEd 

1 EaEc + EbEd + ,i(EbEc- EaEd) 
Rr Ec^ + Ed^ 



The calculated Zx and Yx values are constant 
for the rotation of the coordinate axes 
around the origin. Therefore, the phase re- 
lationships of the detection phase signals 
and measurement signals (Err and Edut) have 
no effect on the calculation results if the 
relative phase angle of the detection phase 
signals is exactly 90 degrees. Since any 
possible phase shift in the circuits rotates 
both the 0° and 90° detection phases by the 
same angle, an exact orthogonal phase rela- 
tionship is maintained. Consequently, accu- 
rate detection of the vector components over 
the entire test frequency range is enabled. 




Figure 8-4. 4275A Relative Vector Detection. 



Resistance and reactance (conductance and 
susceptance) values of the sample are calcu- 
lated as follows: 



Rx = Zx I real = Rr 



EaEc + EbEd 
Ea" + Eb" 



( 8 - 8 ) 



Xx = Zx 
Gx = Yx 
Bx = Yx 



imaginary = Rr 



EaEd - EbEc 
Ea" + Eb" 



(8-9) 



real 



X EaEc + EbEd 
Rr Ec" + Ed" 



( 8 - 10 ) 



imaginary = 



1 EbEc - EaEd 
Rr Ec" + Ed" 



— ( 8 - 11 ) 



To measure the magnitude of each vector com- 
ponent (Ea, Eb, Ec and Ed), the phase de- 
tected vector voltages are sequentially con- 
verted to time periods. In the first inte- 
gration cycle, for example, the Ec voltage 
charges the integrator for a constant time 
Tl. The decay slope in the integrator dis- 
charge period is developed by using a dc 
reference voltage ( Es or -Es) as in the 
popular dual slope DVM method. Relationship 
of the integrator input voltages and time 
periods are: 




klEcTl = k2EsT2 

Ec = k-Es ^ EcooT2 (8-12) 

Where, constant k is the product of: (process 
amplifier gain) x (phase detector efficiency) 
X (integrator time constant). 

Note 

The integrator charge time con- 
stant (Tl) is set to a multiple of 
the selected test frequency cycle 
period and is approximately 10ms. 

This suppresses the effects of any 
phase detector output ripple volt- 
age which can not be fully filter- 
ed out because a small filtering 
time constant is used for shorten- 
ing transient response time. The 
result of charge time (Tl) control 
is stable measurement display out- 
puts with low fluctuation. 
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Paragraphs 8-17 to 8-19 
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I- 



The dual slope integration operation is done 
in four cycles to measure times T2 for Ea, 
Eb, Ec and Ed vector components (Ta, Tb, Tc 
and Td) in one measurement. The timing of 
the vector voltage ratio detector input/out- 
put signal is illustrated in Figure 8-5. 



8-17. Equations 8-8 through 8-11 can be re- 
presented in terms of the counted time peri- 
ods Ta, Tb, Tc and Td as follows: 



TaTc 4- TbTd 
■ Ta2 + Tb2 



(8-13) 



Xx 



Gx 



TaTd - TbTc 
Ta^ + Tb^ 

TaTc + TbTd 
Tc2 + Td2 



(8-14) 

(8-15) 



Bx 



TbTc - TaTd 
Tc^ + Td^ 



(8-16) 



When the sample impedance value is measured 
on a range below lOOn, the 4275A calculates 
the vector impedance component values Rx and 
Xx. For samples which have higher impedance 
values, the 4275A calculates the vector ad- 
mittance component values Gx and Bx. Other 
measurement parameter values are subsequent- 
ly calculated from the measured Rx and Xx 
(Gx and Bx) values using memorized parameter 
conversion formulas. 



8-18. When a high impedance sample is mea- 
sured, a consfant test signal voltage is ap- 
plied to the sample irrespective of the sam- 
ple value. Therefore, the Eref voltage is 
constant and the voltage acros^’ range resis- 
tor (Err) changes in proportion to the 
sample value. On the other hand, when a low 
impedance sample is measured, a lOOfJ source 
resistor (test signal generator output re- 
sistor) causes a constant test signal cur- 



rent to flow through the sample. In this 
case, the range resistor voltage Err is con- 
stant and, the voltage across the sample 
(Edut) is proportional to the sample value. 
The relationship of the test signal voltage 
and current to the sample impedance value is 
given in Figure 8-6. 

8-19. The dual slope A-D conversion se- 
quence adds two auto offset cycles to elimi- 
nate the effects of residual dc offset volt- 
ages in the Vector Voltage Ratio Detector. 
One offset cycle precedes the four vector 
measurement cycles each time a measurement 
is taken. When (and only when) the test 
frequency is set at 2MHz or a higher fre- 
quency, another offset cycle follows after 
completion of the vector measurement cycles. 
During the offset measurement periods, the 
process amplifier (Edut and Err) selector 
switches are opened to accept no input. The 
integrator develops a low level dual slope 
waveform and time TO (T5) is proportional to 
the comprehensive residual offset voltage at 
the integrator output. At high frequencies, 
the offset measurement is performed for each 
of the 0° and 90° detection phase operations 
because the residual dc offset voltage dif- 
fers for the respective detection phases. 
Times TO and T5 are arithmetically subtract- 
ed from the counted vector measurement time 
values as: 

Ta' = Ta - TO 

Tb' = Tb - TO 

Tc' = Tc - T5 

Td' = Td - T5 

where the prime mark (') indicates compen- 
sated time values. When an offset measure- 
ment cycle (T5) is not implemented, time 
value TO is used for (instead of) T5. 




Qa Measurement 
Err (O*) 



e d Measurement 
Edut (90*) 



6 b Measurement 
Err (90*) 



Offset 
Measurement 
Vo (90°) 




1c Charging Time (lOms) To : Doto Tronsfer ond Integrator Reset 

To thru T4 ; Discharge Time oC Vo thru V4 



mi 
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Figure 8-5. Integrator Vector Voltage Ratio Detection Timing. 
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Figure 8-6. Test Signal Voltage and Current 
Relationship to Sample Impedance. 
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Where, Zc: Corrected impedance value 
Yc: Corrected admittance value 
Zo: Residual impedance value 
Yo: Residual admittance value 
Zm: Measured OUT impedance value 
Ym: Measured OUT admittance value 



8-20. Range resistor value is selected as 
either lOOs^, Ikil, lOkSi and lOOkfi depending 
on the OUT value. To magnify measurement 
range capabilities, the process amplifier 
gain can be attenuated by 1/10 or 1/100. 
This pemits developing vector voltage ra- 
tios equivalent to that obtained when lower 
or higher range resistor values are used. 
For example, when the process amplifier gain 
is decreased by 1/10 during integrator 
charge or discharge periods, the calculated 
Rx and Xx values are 10 times that measured 
without the attenuation process. 



No te 

When Ea and Eb signals are attenu- 
ated by 1/10 in Process Amplifier, 
cal curated resistance value Rx is 
magnified and is given by the 
equation below: 



Rx' = 



P„ 0.1 EaEc + 0.1 EbEd 
(0.1 Ea)^+ (0,1 Eb)2 



= lORr 



EaEc + EbEd 
Ea2 + Eb2 



= lORx 



8-21. Zero Offset Adjustment (Open and 
Short) function measures residual impedance 
of the test fixture under short-circuit con- 
ditions and residual admittance under open- 
circuited conditions. Correction calcula- 
tions in the subsequent OUT measurements are 
>nade using the following equations: 



Zc 



Zm - Zo 
1 - YoZm 



(8-17) 



Yc 



Ym - Yo 
T- ZoVm 



(8-18) 
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8-22. BLOCK DIAGRAM DISCUSSION 

8-23. A6 OSCILLATOR 

8-24. Demands for accurate and high resolu- 
tion measurements necessitate a stable test 
frequency signal of high accuracy with low 
distortion (including minimum harmonics and 
noise). To generate 10 standard spot test 
frequencies, the 80MHz and 32MHz crystal 
oscillator frequencies are first counted 
down to 8f (8 times the selected frequency) 
signal. The 80MHz oscillator provides the 
source frequency for the lOkHz, 20kHz lOOkHz 
200kHz, IMHz, 2MHz and lOMHz test frequen- 
cies. For 20kHz, 200kHz and 2MHz frequen- 
cies, a 16MHz source frequency divided down 
(by 5) from 80MHz oscillator frequency is 
used. On the other hand, a 32MHz oscilla- 
tor provides the source frequency for the 
40kHz, 400kHz and 4MHz test frequencies. 
The source frequency signals are gated for 
selecting the decade down-counter input fre- 
quency signal (to be divided into lower test 
frequency signals). Source frequency selec- 
tion and frequency count-down rules are sum- 
marized in Table 8-1. 

8-25. The sinusoidal waveform synthesizer 
generates a periodic staircase waveform 
whose envelope is similar to a sinusoidal 
waveform. The staircase waveform has appro- 
priate step voltages developed by level syn- 
thesis circuitry in synchronism with the 
"8f" pulse signal. See Figure 8-8. A Har- 
monic Suppressor Adjustment control permits 
adjusting the step voltage levels so that 
the periodic staircase signal, whose cyclic 
period is that of the selected test frequen- 
cy, includes only lower order magnitudes of 
the third and the fifth harmonics (theoreti- 
cally, even degree harmonics are not includ- 
ed in the signal ) . 
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8-26. The three LPF(Low Pass Filter) stages 
pass the fundamental of the sinusoidal wave- 
form synthesizer output signal and eliminate 
the harmonics to a level of -50dB or more 
from the fundamental. The filter roll-off 
frequency automatically follows the input 
fundamental frequency so that the filtered 
output (sinusoidal waveform) is maintained 
at a constant level. Operating theory for 
the frequency follow-up filter circuit is 
illustrated in Figure 8-9. The roll-off 
frequency control range is varied to cover 
all test frequencies in three decade ranges 
as follows: 

Range 1: lOkHz to lOOkHz 

Range 2: lOOkHz to IMHz (excludes lOOkHz) 

Range 3: IMHz to lOMHz (excludes IMHz) 

Because the test frequency always comes at a 
particular point on the characteristic slope 
of the filter, the filtering effect(harmonic 
rejection) is constant for all test frequen- 
cies. 

8-27. 1-3-5 step test frequency (Opt. 004). 
Option 004 unit employs 24MHz instead of the 
standard 32MHz crystal oscillator frequency 
and 40MHz divided down from 80MHz (by 2) in- 
stead of the 16MHz source frequency. Fre- 
quency selection method for option 004 test 
frequencies is summarized in Table 8-2. 

8-28. Installation of a special test fre- 
quency option adds a crystal resonator to 
the oscillator circuit which has a resonant 
frequency which is appropriate for use at 
the optional frequency. Additionally, ap- 
propriate inductor and capacitor values are 
used as blank circuitry to complete the op- 
tional oscillator circuit. 
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Figure 8-7. A6 Oscillator Block Diagram. 
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Figure 8-8. Sinusoidal Synthesizer Waveforms. 
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8-29. A3 POWER AMPLIFIER 

8-30. The sinusoidal test frequency signal 
of(500mVrms is processed in the Power Ampli- 
fier'section to allow control of test signal 
amplitude and the application of any desired 
dc bias. Additionally, the modulator output 
signal (Err) flows in the other amplifier 
channel which has almost the same circuit 
configuration as that for the test signal 
channel. The modulator output signal ampli- 
tude is also controlled in proportion to 
the test signal amplitude to maintain the 
bridge balance condition constant. The 1/10 
and 1/100 attenuators in the middle stage 
amplifiers provide attenuation linked to the 
test signal level MULTIPLIER control. Front 
panel OSC LEVEL control changes feedback am- 
plification gain of the preamplifier stages. 
The power amplifier circuit feeds the test 
frequency signal to the OUT and the modula- 
tor signal to the range resistor circuit 
with low amplifier output impedance. 

8-31. A1 RANGE RESISTOR/NULL DETECTOR 

8-32. The A1 board assembly combines two 
circuit sections: the Range Resistor circuit 
(on the upper part) and the Null Detector 
(on the lower part of the circuit board). 

1) Range Resistor circuit. 

To ensure accurate range resistor value and 
minimum residual reactance (mainly stray ca- 
pacitance) effects, an adjustment potentio- 
meter and a phase compensation trimmer ca- 
pacitor are provided in association with in- 




I 

I 

I 

I 




Figure 8-9. Frequency Follow-up Filter Operating Theory. 
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dividual range resistors. The CMR (Common 
Mode Rejection) amplifier properly compen- 
sates for any voltage drop in the range re- 
sistor signal which is caused by impedance 
inherent in the internal cabling. The Cable 
Length Compensator delays the range resistor 
signal to offset the effect of long test ca- 
bles (when Im test cables are used). 

2) Null Detector 

Bridge unbalance vector current is converted 
into a vector voltage at the I-V converter 
output. To improve amplifier gain at high 
frequencies, the I-V converter employs a 
staggered amplifier circuit configuration. 
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Because I-V converter feedback magnitude 
varies depending on the DDT impedance, the 
feedbact circuit element value is changed in 
response to selection of measurement range 
The Level Normalizer Amplifier amplifies the 
unbalance signal vector voltage maintaininq 
the output signal level constant (irrespec- 
tive of the OSC LEVEL control settinqf 
These gain controls (in the I-V Converter 
and the Level Normalizer Amplifier) suppress 
variations in the bridge balance control 
loop gain. Consequently, bridge balance 
settling time (transient response time when 
bringing the bridge into balance) is almost 
equal for various measurement conditions. 





Tab1 e 8-1 . Test 


Frequency Selection ( 


Standard) . 






Test Signal 


Oscillator source 


Division fraction 


Total division 


8f 






frequency 


frequency 


1st 


2nd 


3rd 


fraction 


frequency 






lOkHz 


80MHz 


1/10 


1/10 


1/10 


1/1000 


80kHz 






20kHz 


16MHz 


1/10 


1/10 


— 


1/100 


160kHz 






40kHz 


32MHz 


1/10 


1/10 


— 


I/lOO 


320kHz 






lOOkHz 


80MHz 


1/10 


1/10 


— 


1/100 


800kHz 






200kHz 


16MHz 


1/10 


— 


— 


1/10 


1 , 6MHz 






400kHz 


32MHz 


1/10 


— 


— 


1/10 


3 2MHz 






JMHz 


80MHz 


1/10 


— 


— 


1/TO 


8MHz 






2MHz 


16MHz 


— 


— 


— 


— 


16MHz 






4MHz 


32MHz 


— 


— 


— 


— 


32MHz 






lOMHz 


80MHz 


— 




— 


— 


80MHz 






Table 8-2. Test Frequency Selection (Opt. 004). 






Test signal 


Oscillator source 


Division fraction 


Total division 


8f 






frequency 


frequency 


1st 


2nd 


3rd 


fraction 


frequency 






lOkHz 


SOMHz 


1/10 


1/10 


1/10 


1/1000 


80kHz 






30kHz 


24MHz 


1/10 


1/10 


— 


1/100 


240kHz 






50kHz 


40MHz 


1/10 


1/10 


— 


1/100 


400kHz 






lOOkHz 


aOMHz 


1/10 


1/10 


— 


1/100 


800kHz 






300kHz 


24MHz 


1/10 


— 


— 


1/10 


2.4MHz 






500kHz 


40MHz 


1/10 


— 


— 


1/10 


4MHz 






IMHz 


80MHz 


1/10 


— 


— 


1/10 


8MHz 






3MHz 


24MHz 


— 


— 


— 


— 


24MHz 






5MHz 


40MHz 


— 


— 


— 


— 


40MHz 






lOMHz 


SOMHz 


— 


— 


— 


— 


SOMHz 




1 












J 
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8-33. A2 MODULATOR 

8-34. Simplified block diagram of the A2 
Modulator is shown in Figure 8-10. The test 
frequency input signal, which is transformed 
into a range resistor signal (Err) for 
counter-balancing the bridge circuit, splits 
into 0° and 90° phase signals at the Phase 
Shifter output. The auto-phase adjustment 
circuit adopted in the phase shifter contin- 
uously operates to bring the relative dif- 
ference in phase of the phase shifter output 
signals to an accurate 90 degrees. Discrim- 
ination of the phase difference is performed 
by phase detecting the 90° phase signal us- 
ing the 0° phase signal as the detection 
signal. When an accurate 90° phase differ- 
ence occurs, the detector signal level is 
zero. The phase detecter output voltage 
controls the 90“ phase shifter so that the 
phase error is minimum. 

8-35. Null detector output signal is phase 
detected to extract the vector components of 
the unbalance current. DC levels at the in- 
tegrator outputs are proportional to magni- 
tudes of the null detector signal vector 
components. These dc voltages, proportional 
to the 0° and 90° phase components of the 
unbalance current, are the control signals 
for transforming the test frequency signal 
(divided into 0° and 90° phase signals) into 
the required Err signal. The Phase Tracking 
Amplifiers compensate for any phase shift in 
detection phase signals to ensure accurate 
phase detector outputs over the entire test 
frequency range. 

8-36. The Multipliers are the key circuits 
for controlling the Err signal vector volt- 
age. The multipliers provide individual 
outputs proportional to the product of their 
input signals. Thus, the two multipliers 
produce outputs which can be represented by 
the following equations: 



1) Vs (0) X Vc (0) = Vml 

2) Vs (90) X Vc (90) = Vm2 

Where, Vs(0): 0° phase test frequency signal 
Vs(90): 90° phase test frequency signal 
Vc (0): Null detector output 0° phase 
component (dc) 

Vc(90): Null detector output 90° phase 
component (dc) 

Vml, Vm2: Multiplier output signals 

The Summing Amplifier sums the Vml and Vm2 
signals which are the products of the null 
detector output (unbalance current). The 
blended signal comprises the Err signal and 
may be represented as: 

Err = -(Vml + Vm2) 

8-37. If the imaginary component of the un- 
balance current increases, it causes the 
Vc (90) signal level to simultaneously in- 
crease. Thereupon, the Err signal changes 
to a new vector voltage which is composed of 
a greater -Vm2 vector component magnitude. 
Note that the Err signal is the reverse vec- 
tor of the composite vector Vml plus Vm2. 
See illustration below: 



Vmi 


Increase 
^ unbalance 




Vm I 


j / 




Crr signal 




response 





The response of the Err signal increases the 
reverse vector of the unbalance current and, 
thus, the unbalance current is reduced (ap- 
proaches zero ) . 
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8-38. A4 PROCESS AMPLIFIER 

8-39. The Err and Edut Buffer Amplifier 
(A4A1 and A4A2) detect the bridge circuit 
measurement signals (Err and Edut) with a 
minimum phase error (to lOMHz). The signal 
selector switches at the output stage of the 
Buffer Amplifiers turn on and off according 
to the measurement sequence and allow trans- 
mission of either the Err or Edut signal to 
the later amplifier stages. For switch con- 
trol timing, refer to Figure 8-17 Timing 
Diagram. 

The signal selector switches channel the 
test frequency input signal which is fed at 
lOmVrms from the A6 Oscillator when TEST 
SIGNAL LEVEL CHECK function is activated. 
Test signal voltage or current is calculated 
from the detected Edut, Err and the lOmV 
reference test signal level (by the micro- 
processor). These selector switches do not 
connect with any input channel during the 
A-D converter offset control period. 

8-40. The AM Amplifier (A4A3 and A4A4) ex- 
pand measurement range capabilities and com- 
press variations of the Err and Edut signals 
in relation to the test frequency signal 
level. The two 1/10 attenuators located be- 
tween the series amplifier stages are used 
for the following purposes: 

1) They change the attenuation factors in 
conjunction with the test signal level 
MULTIPLIER settings as follows: 



MULTIPLIER setting 


Attenuation factor 


X 1 


1/100 (1/10 X 1/10) 


X 0.1 


1/10 (1/10 X 1) 


X 0.01 


1 (1x1) 
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2) Their attenuation only applies to the Err 
or Edut signal depending on the selected 
range. This selective attenuation magni- 
fies the ratio of the Err and Edut signal 
levels to 10 or 100 times the normal ra- 
tio. Thereby, the measurement range can 
be multiplied by the same factors. 

The Level Comparator monitors the OSC LEVEL 
control setting to compare the control sig- 
nal level with the four step voltage ranges. 
When the OSC LEVEL control is rotated from 
its minimum to maximum position, the Level 
Comparator changes its output logic at the 
"A" to "0" outputs from low to high level 
(in D to A order). The comparator outputs 
an amplification gain change to the individ- 
ual xlO amplifiers (xlO, x4 or x2). The re- 
lationship of the OSC LEVEL control setting 
and the amplification gain is illustrated in 
Figure 8-12. 

As the result of the attenuation (amplifica- 
tion) control for a desired change of test 
signal level, the amplitude of the AM ampli- 
fier output is corrected at an approximately 
constant level. This maintains the A-D con- 
verter input Signal level constant and im- 
proves vector ratio detection accuracy for 
low level test signal measurements. Note 
that the ratio of the Err and Edut signal 
levels are pr'eserved throughout these proc- 
esses. 




01 02 04 06 08 I 

OSC LEVEL DIAL SETTING 

Figure 8-12, AM Amplifier Gain ControK 



Ero Buffer Ampl- 
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Figure 8-11. A4 Process Amplifier Block Diagram. 
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Table 8-3. Range Resistor and AM Attenuator Control Matrix. 



Function 


Test Frequency 


L, C, R, |Z| Range 


Z-1 


T 

1 . f. 


1-1 


V-5 


V-4 


i-3 


y -2 


y-1 


C 

Capacitance 


(40Ih?;'.24 ,91 He, 
25IHI1.249IHZ 
250RHz-c2„49MHt 
Z.SMHz'clOHHz 


)100(jF 


lOpF 


lOOOnF 


lOOmF 


lOnF I 


:jooopF 


jlOOpFi 


‘.iopf 


lOpF 


lOOOnF 


lOOnF 


lOnF 


U- 

0 . 

0 

0 

0 


lOOpF 


lOpF 


lOODFF 


lOOOnF 


lOOnF 


lOnF 


3i000pFc 


jlOOpF 


lOpF 


lOOOfF 


— 


— 


lOnF 


lOOOpF 


lOOpF 


lOpF 


lOQOfF 


— 


— 


L 

Inductance 


10IHz’c99..9IHz 
100kHr\.999tHz 
IMH2^9 99MHz 
lOMH! 


lOuH 


lOOpH 


lOOOpri 


lOmH 


lOOmH 


1 DOOmH 


— 


— 


lOOOnH 


lOiiH 


lOOuH 


lOOOuH 


lOmH 


lOOmH 


— 


— 


lOOnH 


lOOOnH 


lOpH 


lOOpH 


lOOOpH 


lOraH 


— 


— 


— 


lOOnH 


lOOOnH 


lOpH 


lOOpH 


— 


— 


— 


p, p 

Resistance 

Impedance 


10|.Hz--)0MH2 


lOOOmJi 


lOll 


lOon 


looon 


lotn 


100ki7 


iMn 


10M.O 


Range resistc 


r used 


loon 


loon 


loon 


10057 


,loon 


UH, 


lokn 


loom 


Combination 
of AH and AF 
attenuator 
control 


Cl 


AM 


<10 


1*1 


-1 


■>1 


>10 


mV) 


-10 


*10 


AF 


- 


2 


1 


4 


4 


4 


4 


4 


' C3 


AM 


-10 


-1 


-I-' 


”T1 




'',rro- 


«10 


*10 


AF 


4 


4 


1 


T) 

l_ 


2 


2 


2 


2 


C3 


AM 


-100 


t.10 






mIO 


.10 


>10 


4D 


AF 


1 


1 


i 


1 


1 


1 


1 


1 


Ll 


AM 


Ml 00 


-10 


-1 




-10 


• 10 


*10 


-10 


AF 


1 


1 


I 


1 


1 


1 


1 


1 


12 


AM 


mIO 


>1 


*1 


>1 


>10 


»10 


>10 


*10 


AF 


4 


4 


1 


2 


2 


2 


2 


2 




Ll 


AM 


klo 




Ml 


Ml 


-lo 


:»10 


>10 


^10 


AF 




2 


1 


4 


4 


4 


4 


4 




P. |z| 


AM 


>100 


>10 




(.1 


-10 


-« .10 ■ 


*10 


*10 


AF 


1 


1 


■ , 1 


1 


1 


L 


1 


1 



Note: 

C3,LI| 

C I , L2I 

C2, L3 



lOh 



Cl. CJ, C3| LI, L2 and L3 indicates capacitance and inductance 
measurements in the following test frequency ranges:: 

o — ■ ^ O 

° o .0 

' f " I T 1 « 

25 50 JOOK 250 500 IH 2.5 5 lOM 



This table applies 
only when MULTI- 
PLIER is set to XI. 



Test Frequency 

A5 A-D CONVERTER 



8-42. For both capacitance and inductance 
measurements, the attenuator at the input 
stage of the A-D Converter equalizes the in- 
put signal (Edut and Err) level for any test 
frequency. The Edut or Err signal level de- 
tected for the same sample value (capaci- 
tance or inductance) changes in proportion 
to (or in inverse proportion to) the test 
signal frequency. The attenuation factor is 
set to 1/2 or 1/4 so that the Edut and Err 
input signal levels are, respectively, al- 
most equal in one decade frequency range 
(for example, at lOOkHz, 200kHz and 400kHz). 
In the same manner, the input signal levels 
are also equalized for other decade frequen- 
cy ranges in combination with different 
range resistor values or process amplifier 
attenuation factors. 

8-43. The Phase Detector extracts 0° phase 
and 90° phase vector components independent- 



ly with appropriate timing from the Edut and 
Err input signals. The phase detector em- 
ploys an unique circuit configuration for 
decreasing odd order harmonic component 
signals which may occur in the output signal. 
When a square waveform detection signal is 
used (as is popular), the phase detector 
output signal also includes low amplitude 
harmonics corresponding to their vector pro- 
ducts [harmonics (distortion) of the input 
signal multiplied by harmonic components of 
the square waveform detection signal (in the 
same frequency vector)]. These harmonic 
signals, mainly consisting of odd order 
components, cause a measurement error to 
occur. Use of a sinusoidal waveform detec- 
tion signal ensures less harmonics but of- 
fers more difficulty in achieving detection 
phase accuracy in comparison to the square 
waveform operation. 



8-13 
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Paragraphs 8-44 and 8-45 

The phase detector employed in the vector 
ratio detector uses a periodic staircase 
waveform detection signal synthesized into a 
sinusoidal waveform. See Figure 8-14. The 
quasi -sinusoidal waveforTn detection signal 
generates lower order third and fifth 
degree hamonics. This new phase detector 
circuit configuration is a parallel connec- 
tion of two ordinary phase detectors. To 
accomplish phase detection on the basis of 
this concept, four switching signals operate 
in synchronization for each detection phase 
(0° and 90°). The combined circuit opera- 
tion of these switching signals is in conso- 
nance with theoretical phase detection. The 
phase detector output current waveform is 
the sum of the input signal segments detect- 
ed for the Individual switching time periods 
(as shown in Figure 8-14). 

8-44. The Detection Phase Generator devel- 
ops the synchronized switching signals by 
counting down the frequency of the 8f pulse 
signal (fed from A6 Oscillator). The switch- 
ing pulses generate one cycle for each 8 cy- 
cle period of the 8f signal. Thus, the 0“ 
and 90° detection phase signals are exactly 
synchronized with the test frequency signal. 
Selection of the detection phase is perform- 
ed by shifting the timing of the down count- 
er by 2 cycle periods of the 8f signal. 

8-45. A dual slope A-D converter charges on 
the phase detector output signal (a vector 
component of the Edut or Err signal) during 
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the time the input switch is closed for 
constant period (approximately 10ms). 
charge time interval is set to an exact mul! 
tiple of the test signal cycle period. 
Figure 8-17 Timing Diagram. A short hold 
time is provided before beginning charge and 
before beginning with the discharge period 
During the hold time, the integrator input 
switch is opened to intercept any transient 
response signals incident to switching of 
measurement vector signal. A small triangu- 
lar precharge wavefonn done before going in- 
to the discharge period improves measurement 
accuracy when input signal is of extremely 
low level. The integrator discharges at a 
constant decay rate until the output voltage 
reaches zero volts. The reference voltage 
supply circuit feeds a positive or negative 
dc voltage to discharge the integrator de- 
pending on the polarity of the charge input. 
The positive and negative reference voltages 
do not effect measurement results if their 
absolute values are equal. The Zero Detec- 
tor reverses its output logic the moment the 
integrator output crosses the zero level. 
This signals completion of the discharge to 
the digital section. The amplifier combined 
with the integrator magnifies the integrator 
output waveform to facilitate detection of 
crossing the zero level point with minimum 
time error. The feedback loop switch(A5Q36) 
closes to keep the integrator discharged ex- 
cept when a dual slope integration operation 
is being performed. 



Integrator Slope Ampl. 
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Figure 8-13. A5 A-D Converter Block Diagram. 
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Figures 8-14 and 8-15 
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Switching Waveforms 

Theoretical Phase Detector Circuit 

The phase detector output signal is the product 
of the input signal multiplied by the detection 
phase signal. If either input signal has harmonics 
that are of lower amplitude, the output signal 
harmonics are also lower. Quasi-sinusoidal detec- 
tion signal yields lesser 3rd and 5th harmonic 
signal components. 



Figure 8-14. 4275A Phase Detector Operating Principle. 



Ternary Counter 



control) 





8f 
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When the detection phase signal must be shifted by 90 
degrees, the PHCN signal actuates flip flop U4. 

U4 activates the ternary counter U9 in synchronism 
with 8f signal. The ternary counter counts two cycle 
period of the 8f signal and automatically resets 
itself after completion of counting. During this two 
cycle period. Gate U3A intercepts 8f signal flow to 
the Detection Phase Generator. This action delays 
the detection phase by exactly 90 degrees with 
reference to the measurement frequency signal . 



Figure 8-15. Detection Phase Shifter Operating Principle. 
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Figure B-16. taalot fejsiiraient Section Scneiitic EIcck Dijjraii. 








Section VIII 
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8-46, DIGITAL CONTROL SECTION. 

8-47. Figure 8-24 is the block diagram of the 
4275A digital control section. The basic in- 
strument includes three logic circuit boards 
and an operational keyboard combined with 
displays. These are integrated as necessary 
to handle their various functions and com- 
prise the following assembly units: 

A7 Peripheral Control Board Assembly. 

A8 Microprocessor Unit Board Assembly. 

A9 Display and Keyboard Control Board As- 
sembly. 

All Display and Keyboard Assembly. 

The instruments allow the installation of one 
or two additional board assemblies for adding 
optional capabilities. These boards provide 
the circuits necessary for equipping the in- 
strument with the following options: 

A21 DC Bias Supply Board Assembly 

(Option Ohl ) 

A22 HP-IB Board Assembly (Option 101) 

A23 DC Bias Supply Board Assembly 

(Option 002) 

Optional boards can not offer their utility 
without the installation of an additional ROM 
on the microprocessor board for memorizing 
optional control programs. Installation of 
an optional board without the requisite pro- 
gram ROM disables normal operation of the in- 
strument. 

8-48. A9 MICROPROCESSOR UNIT. 

8-49. The microprocessor interfaces with 
other devices through the three data bus 
lines and governs all digital data processing 
^ as well as providing analog measurement cir- 
cuit timing control. These bus lines are al- 
loted for the following purposes: 

Data Bus Line (8 bit): Bidirectional bus 

line for transfer of program and meas- 
urement data from/ to the microprocessor 

Address Bus Line (16 bit}: Unidirectional 

bus line from microprocessor for ad- 
dressing program ROM and data RAM, Ad- 
ditionally, sets PIA (Peripheral In- 
terface Adapter) or Microport to enable 
data transfer to/from microprocessor. 

Control Bus Line (VMA, R/W, if1 , 'k2,‘Rrr): 
Unidirectional bus line for transfer of 
digital section control signals. VMA 
line controls synchronous access tim- 
ing of RAM, PIA and Microport in con- 
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junction with clock signal, R/W con- 
trol line sets RAM, PIA or Microport to ' 
"read” or "write" operating mode to 
control data transfer direction (in 
time sharing) on the Data Bus Line from/ 
to the microprocessor (definition for 
the R/¥ control logic is described In 
paragraph 8-53). ^1 and ‘PZ signal 

lines offer a set of clock pulse trains 
for mutual timing synchroniz ation in 
the digital control circuits. RST line 
resets PIA's and Microport devices to 
their initial "clear" states after 
power-on and each time before the meas- 
urement is taken. 

8-50. Program Control ROM has an 18 kilobyte 
total memov'y capacity and has already memo- 
rized the analog section control programs 
along with digital data processing routines 
(counting, calculation, transfer and storage 
of data). To accept the measurement control 
instructions from the Program ROM, the micro- 
processor sequentially addresses the ROM 
through the address bus line. The measure- 
ment control instructions, timely outputted 
from the ROM, are stored in the latches in 
the analog section via A7 Peripheral Control. 
Tlie microprocessor also addresses the Data 
RAM and bus line control devices (PIA's and 
Microport) to sequentially excute microproc- 
essor program steps in accord with the pro- 
gram given by the ROM. 

A 16 bit address code comprises an unique 4 
digit number (from OOOO to FFFF). Each digit 
number of the address is represented by a 4 i 
bit code set (from 0 to F). The two more 
significant bits of the most significant dig- 
it address number assign a particular memory 
group or bus control devices as shown below: 



Designation 


Address 

code 


MSD bit status 
ABCD 


ROM 


FFFF 






COOO 


11 XX 


PIA or Microport 


t 

8000 


lOxx 


ROM (for option) 


t 

4000 


01 XX 


RAM 


t 

0000 


OOxx 

- 
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MSD bit set 
A B C D 

Address 15|U|l3|l2|ll|l0|9|8|7|6|5|4|3|2|l|0 
code I— J— 1— I — I— L_i_i — L_i 

A program ROM is accessible while the status 
for AB of the MSD (most significant digit) 
bit set, ABCD, is 11 (or 01). The two lesser 
significant bits of the set (C D) of the MSD 
assign each individual ROM device. When 
both 15th and 14th bit states are 1 (AB = 1 1 ) 
Gate A9U27D turns its output logic to low 
level. This activates ROM Selector U16. The 
ROM selector decodes 13th, 12th and 11th bit 
address signals to 8 bit CSA (Chip Select A) 
signals which cause the appropriate ROM de- 
vice to become va\id (low level sets the RAM). 
When both the 15th and 14th bit states are 0 
(AB = 00), the RAM Selector U28 is activated. 
The RAM selector decodes 11th and 10th bit 
address signals to 3 bit CSB (Chip Select B) 
signals. The CSB signals enable RAM devices 
or a data register in the following manner: 



Designation 



CSB 

control 



DSA switch data register 


CSB 3 


Memory backup RAM (for option 003) 


CSB 2 


Data RAM 


CSB 0 



VMA (Valid Memory Address) and ^2 clock sig- 
nals cooperate for securely addressing cor- 
rect devices. A9U27A gates the VMA and <t>2 
clock signals to pull down its output to a 
low level only when both input signals are at 
high level. During this period, address bus 
data can be recognized by the addressed de- 
vice. See Figure 8-18. 
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8-51. The Turn-on reset circuit (A9U35) al- 
wayssets the microprocessor to its definite 
initial states after a 1 second delay when 
the instrument is turned on. The microproc- 
essor initially accesses ROM address FFFF to 
read the memory data. The microprocessor 
program sequential steps progress in synchro- 
nism with a pair of 995 kHz complementary 
clock signals (4*1 and (p2 fed from A7 board). 
High level intervals of the clock signal must 
extend over the low level intervals of the 
other clock (as shown in Figure 8-18). 

8-52. IRQ (Interrupt Request) control line 
transmits the response demand to the func- 
tion control input from keyboard or from the 
HP-IB control line. When a 4275A function is 
selected or changed, the IRQ line goes to low 
level.' The regular measurement sequence con- 
trol of the microprocessor immediately pauses 
to determine the nature of the control input 
except during integrator operating periods 
(dual slope A-D conversion operation). Pro- 
gram address jumps to IRQ service program 
routine to manage the function control prior 
to program processes. The IRQ control line 
is always active so as to allow for servicing 
of interrupt requests. 

8-53. A Read/Write (R/W) timing control sig- 
nal manipulates memory devices, registers, 
PIA's and microport in the following manner: 

Read: Causes Register or Memory to output 

data or sets PIA or Microport to 
driver mode. Microprocessor acces- 
ses (reads) the data sent from the 
addressed device. 

Write: Enables Register or RAM to store 
data or set PIA or Microport to re- 
ceiver mode. Microprocessor sends 
(writes out) data to the device. 
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The read/write control is performed in con- 
junction with address signals to qualify the 
valid device for the data transfer. 

8-54. Optional Circuits. 

8-55. The ROM selector A9U22 decodes Its ad- 
dress bus inputs (11 th, 12th and 13th bit 
set) to select optional program ROM (U9, UlO 
or U1 1 ) when 15th and 14th address bit states 
are 01. The Memory Backup RAM (U14 and U15) 
stores 8 bit data (4 bits for each RAM de- 
vice) which are continuously protected by a 
lithium battery. When instrument operating 
power is lost, the battery feeds minimum 
power sufficient for preservation of the 
stored memory in the RAM. Simultaneously the 
Level Detector (U25) disables writing to the 
ram to avoid memorizing random data at the 
moment the power line voltage drops. 



8-56. A7 PERIPHERAL CONTROL. 

8-57. The key function of the A7 Peripheral 
Control IS to manage the analog section cont- 
rol signals and to count the measurement 
quantities transferred in the form of time 
intervals. The PIA {Peripheral Interface 
Adapter) directs the incoming or outgoing 
data stream to/from the A7 board. Internal 



circuit configuration of the PIA is iiiuc 
trated in Figure 8-19. When the 15th. 14th 
and third bit states of the address signal 
are set to (1. 0, 1), the PIA has access to 
the microprocessor. Address bus ABO and AB] 
bit set selects internal control register and 
data output register in the PIA which momen- 
tarily stores the input data. When R/W cont- 
rol line is pulled down to low level, the PIA 
allows transfer of data from the microproc- 
essor to Bus Buffer/Data Control (U16, U18 
U27 and U28) in channels A or B. PA7 and CA2 
(PIA control output) signals control the di- 
rection of the input/output data which can 
flow through the Bus Buffer/Data control. 
Measurement control signals are transferred 
through the 8 bit PDB bus line and are regis- 
tered in the latches (of A3. A5 and A6 
boards). These control signals designate the 
states of the analog switches to be set for 
the temporary measurement phase. For accu- 
rate measurement timing control, the Strobe 
Clock Decoder (U3I ) transfers properly timed 
measurement clock signals to the latches. 
The measurement clock signals cause specific 
latch{es) to store the data and to output the 
control signals to individual analog switches 
Additionally, the Strobe Clock Decoder also’ 
acts to enable the display data RAM of A8 
Display Control to store measurement display 
data which are transferred from the micropro- 
cessor. 




8-22 



Figure 8-19. PIA Internal Circuit Configuration. 
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8-58, The Timer Counter (U22, U32, U23 and 

U33) generates an integrator charge time (ap- 
proximately 10ms) by counting a *lMHz clocT 
signal. This programmable counter begins 
counting the clock from the preset number to- 
ward the maximum counts. The program number 
is first set to U22 and U32 in 8 bit data 
format and, successively, to U23 and U33 
(thus, two LOAD control signals are used). 
When the Timer Counter overflows, TMEND out- 
put signal (at TP24) causes the Timing End 
Decoder (U6. U7A and U7B) to develop inte- 
control signals (SROfF and 

SWCHG) . 

*Note 

When test frequency is lOkHz, the 
Timer Counter counts 8f signal (fed 
from A6 Oscillator) instead of the 
IMHz clock. 

The Clock Synchronizer gate circuit (U26) se- 
lects the timer counter clock signal from 
either the 8f signal or IMHz clock generator 
signal. The IMHz (actually 995kHz) clock 
signal is counted down from the 9.95MHz crys- 
tal oscillator (U15 A/D) signal. When the 

the Data 

Counted U25) begins counting the integrator 
discharge time interval using the IMHz clock 
signal in response to a CTRSRT Signal (sent 
from U1 1 ) . The Data Counter stops counting 
when a ZERO signal is transferred from the A5 
board to signal that the integrator output 
has crossed the zero level. Successively, 
the Data Counter outputs the data towards the 
4 bit bus line in series data transfer fash- 
ion in LSD to MSD order. If the counted num- 
ber exceeds 1999 99 counts, flip flop U12 
generates an OVFW (overflow) signal. To ac- 
commodate the measurement data, R/W signal 
sets the PIA to driver mode. The micropro- 
cpsor accesses the data counter output 
through the PIA. ^ 

Polarity Detector (U8) monitors the 
ztRU signal level to discriminate between 
positive and negative going integrator ramps 
in the integrator charge period. During the 
charge period, the microprocessor accesses 
the polarity data and determines the polarity 
of the reference voltage used for discharging 
the integrator. When the bridge circuit is 
unbalanced, an UNBAL input signal turns out- 
put logic of Flip-flop U20. The UNBAL signal 
IS detected at the charge period of the first 
integrator operating cycle. When a keyboard 
function control button is pushed, KYIPT line 
to low level. The PIA pulls down 
the IRQ line (TPS) to low level to annunciate 
the interrupt request to the microprocessor. 
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8-60. A8 DISPLAY CONTROL. 

8-61. The Display Control section consists of 
three major circuits: Display Decoder RAMs, 

Display Drivers and Key Scan Counter^-, The 
Display Decoder RAM (U4, U5, U6, UlO, Ull and 
U12) does conversion and storage of measured 
data to be displayed on the seven segment nu- 
meric (and dot matrix alphanumeric) displays 
Before beginning transfer of the measurement 
display data to the RAM, the RAM address for 
initially storing the data is sent to the RAM 
Address/Anode Counter U7. Successively, the 
display data is transferred to the RAM as the 
Address/Anode Counter simultaneously advances 
the address (4 bit) from the preceding ad- 
dress for each incoming display data fraction 
(serially transferred from the microprocessor 
through A7 board). The 7 bit display data 
fractions are previously coded by the micro- 
processor as appropriate for driving the 
seven segment (or dot matrix) displays when 
the data is, in turn, written out from the 
RAM. Three pairs of 4 bit RAMs do the stor- 
age of the 7 bit display data in the follow- 
ing manner: 

U4 and UlO: Stores 7 segment numeric dis- 

play data for DISPLAY A, DISPLAY B 
and FREQUENCY/TEST SIG LEVEL dis- 
plays (including unit lamp indica- 
tor). 

U5 and Ull: Stores dot matrix display data 

for DISPLAY A unit indicator and 
part of pushbutton lamp annunciator 
data. 

U6 and Ull: Stores dot matrix display data 

for DISPLAY B unit indicator and 
part of pushbutton lamp annunciator 
data. 

Write Enable (WT, WE7 and W3) signals cause 
the appropriate pair of RAMs to become valid 
for the data store period. Since the RAM Ad- 
dress/ Anode Counter can start counting from 
the desired address number, it is possible to 
change a part of the memory in the RAM to new 
display data. 
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8-62. Each Display Decoder RAM memorizes 16 
sets of 7 bit display data fractions. When 
Write Enable signals are at high level, the 
Display Decoder RAM writes out the data as 
periodically addressed by the RAM Address/ 
Anode Counter. The address number advances in 
the reverse direction of the memory store 
mode. The RAM outputs the display segment 
signals which alternately illuminate the nu- 
meric figure of each measured count digit of 
the displays. The RAM address signals are 
simultaneously decoded by the Anode Scan De- 
coder (A10U8) to periodic anode scan signals 
which activate, in sequence, the display for 
Gdcn digit (and for each dot matrix row seg- 
ment). Synchronous operation of the display 
data RAM and the Anode Scan Decoder accom- 
plishes matrix drive of the display. 

8-63. The Clock Generator (U8 and U9) drives 
the RAM Address/Anode Counter with a lOOkHz 
clock frequency counted down from the *2 
clock signal. Additionally, down counter U8 
^^''/32 MHz clock pulse signal to drive 
Counter (U15). When the displav 
data RAM is set to "write" mode, STPSCN siqn- 
al stops the clock signal flow to reverse 
count input of the RAM Address/Anode Counter 
and blanks the d^l ay. After the instrument 
IS turned on, RST signal actuates to blank 
display (so as to prevent a meaningless dis- 
play from occuring) until all circuits are 
settled in their normal conditions. 



nH??' Scan Counter U15 outputs peri 

These 4 bit output signals are decoded by th 
Multiplexer (A10U9) to keyboard scan siL? 
which, in turn, cause individual keys } 
thiee particular key groups to become valid 
Each control key in the key group is enabled 
in sequence, to perform its function. When t 
keyboard pushbutton (for example, "Z" kev) f 

Kr^or’ kVfi keyboard output lines KT 

to low level at the momeni 
the pushbutton switch input is pulled down t 
low level by leyboard scan signal (in thi 
example. KY4 line goes to low level when t J 
Multiplexer turns its K4 control output liJI 
to low level). The output logic of the Kev 
Decoder U14A goes to low level and subset 
quently the Key Scan Counter stops. The con- 
tents of the Key Scan Counter and the kevJ 
board output states given by KY4, KY5 and KY6 
signals are coordinated with the address of 
the key depressed. Simultaneously, gate U130 
outputs kYIPT signal causing the IRQ line to! 
go to low level (interrupt request is set) I 
The microprocessor reads the scan counter and 
keyboard output data to identify the pSbut 
ton function actuated. posnout- 
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8-20. Display Data RAM Read/Write Operating Sequence. 
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8-65. OPTIONS. 

8-66. OPTION 001: ±35V DC BIAS SUPPLY (A21). 

8-67. The A21 DC Bias Supply is linked to the 
microprocessor control bus lines via PIA (Ull) 
which manages bias control data input/output 
timing. External bias controller setting 
data is sent to Latches U12 and U13 through 
the rear panel INT DC BIAS CONTROL connector. 
When the bias controller ENTER button is de- 
pressed, LOAD line goes to low level causing 
the PIA to output IRQ signal. An R/W control 
signal sets the PIA to driver mode and the 
Latches hold the bias control input data. 
Subsequently, the microprocessor accesses the 
bias control input data to translate it to 
data appropriate for setting 12 bit DAC (Dig- 
ital to Analog Converter) and voltage range/ 
polarity selector of the DC Bias Supply. The 
bias supply control data, transferred from 
the microprocessor, is stored in Latches U5 
and U8 (PIA is set to receiver mode). 

8-68. The DAC (U4) outputs an accurate dc 
voltage in the range of 0 volts and 10 volts 
in accord with the voltage data assigned by 
12 bit binary input code. The Polarity Se- 
lector switches (Q7 and Q8) permit selecting 
either positive or negative dc bias in re- 
sponse to bias controller polarity setting. 
The Output Amplifier is capable of changing 
its amplification factor to xl/10, xl or xlO 
to magnify the bias output variable range de- 
pending on the bias controller MULTIPLIER 
setting. The simplified schematic for the 
output amplifier gain control circuit is 
shown in Figure 8-21. The filter circuit at 
the output stage of the amplifier eliminates 
pulse noises from the dc bias output. The 
filter capacitor is essentially located in 
series with the measurement circuit as il- 
lustrated in Figure 8-22. Note that the A21 
board is of a floating bias supply design. 
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Because this filter capacitor decreases the 
actual test signal level applied to the sam- 
ple, the filter capacitor value must be se- 
lected (from IpF and lOOyF) so that capacitor 
impedance value is less than 1/10 times the 
sum of the sample impedance and source resis- 
tor impedance. Filter selection relays KT 
and K2 are energized when rear panel DC BIAS 
Selector switch is set to its INT 35V/100V 
(i.lpF) position. Sockets SCI and SC2 con- 
figure a signature test circuit loop consist- 
ing of PIA and latches when a jumper element 
or a low value ladder resistor device (below 
lOOfi) is installed in each socket. 
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setting 


Q 5 
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0 12 


X 10 


OFF 


ON 


OFF 
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X 1 
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X 0.1 


ON 


OFF 


ON 
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Figure 8-21. Bias Output Amplifier 
Gain Control. 




Equivalent Circuit 




Figure 8-22. Equivalent DC Bias Circuit. 



8-25 









Section VIII 
Paragraphs 8-69 to 8-73 



Model 4275A 



8-69. OPTION 002: tlOOV DC BIAS SUPPLY (A23) 8-72. OPTION 101: HP-IB INTERFACE (A22). 



8-70. Option 002 DC BIAS Supply has a circuit 
configuration similar to the A21 circuit 
board (Option 001). This paragraph and that 
following describe only the circuit unique to 
Option 002. Therefore, it is suggested that 
you read paragraphs 8-66 and 8-67 to become 
acquainted with circuit operating theory com- 
mon to both Option 001 and 002 before pro- 
ceeding to the following paragraph. 

8-71. Gate U14D resets latches UlO and Ull to 
their "clear" states when front panel DC BIAS 
switch is set to ±35V MAX position. Thereby, 
the DAC (U4) output voltage falls to zero 
volts in response to zero input. This inhib- 
its a bias voltage from being fed to an inap- 
propriate test fixture of 35V dc bias design. 
Comparators U6, U7 and U8 provide stable 
control input data to DAC and prevent digital 
pulse noises from appearing on DAC output 
voltage. The Output Amplifier multiplies the 
DAC output voltage by 10 to step up the bias 
voltage control range. 



8-73. All the HP-IB interface functions are 
accomplished by the integrated Microport de- 
vice which mediate the "handshake" of the 
microprocessor and external HP-IB equipment 
on an HP-IB program basis. The microport 
circuit architecture is illustrated in Figure 
8-23. The stack of 8 register pairs of the 
Microport connects the data transferred to/ 
from external equipment as directed by asyn- 
chronous operation of the control bus signals. 
Each register pair stores the data fraction" 
which flows through one of the 8 bit data bus 
lines. When the instrumen t i s turned on, the 
Microport pulls down its SSE control line to 
low level. The microprocessor accesses the 
HP-IB address data in register U1 to display 
the instrument address number on the front 
panel display. 




Figure 8-23. Microport Internal Register Configuration. 
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8-74. 



TROUBLESHOOTING. 

CAUTION 

THE OPENING OF COVERS OR RE- 
MOVAL OF PARTS, EXCEPT THOSE 
TO WHICH ACCESS CAN BE GAINED 
BY HAND, IS LIKELY TO EXPOSE 
LIVE PARTS; IN ADDITION, ACCES- 
SIBLE TERMINALS MAY ALSO BE 
LIVE. 



8-75. Figure 8-25 "How to Use Troubleshoot- 
ing Guides" is helpful when starting to 
troubleshoot the 4275A. As the analog 
boards include the latches which are con- 
trolled through bus lines by the MPU, the 
signature analysis technique is useful for 
analog board troubleshooting. The sequence 
of the digital section troubleshooting de- 
pends upon the program routine and it is 
difficult to provide individual flow dia- 
grams. AL thru GL all contain digital sec- 
tion troubleshooting aids. 



THE APPARATUS SHALL BE DIS- 
CONNECTED FROM ALL VOLTAGE 
SOURCES BEFORE ANY ADJUSTMENT, 
PARTS REPLACEMENT OR MAINTE- 
NANCE AND REPAIR ARE PEREORMED 
FOR WHICH THE APPARATUS MUST BE 
OPENED. 



8-76. Follow the troubleshooting procedure 
in Figure 8-29 which provides specific in- 
structions for isolating the Analog and Dig- 
ital section from each other. 

WARNING 



IF, AFTERWARDS, ANY ADJUSTMENT, 
MAINTENANCE OR REPAIR OF THE 
OPENED APPARATUS UNDER VOLTAGE 
IS REQUIRED, IT SHALL BE CAR- 
RIED OUT ONLY BY A SKILLED PER- 
SON WHO IS AWARE OF THE HAZARD 
INVOLVED. 



WHENEVER IT IS LIKELY THAT THE 
PROTECTION PROVIDED BY THE 
FUSES HAS BEEN IMPAIRED, THE 
INSTRUMENT MUST BE MADE IN OPE- 
RATING AND MUST BE SECURED 
AGAINST ANY UNINTENDED OPERA- 
TION. 




Figure 8-25. How to Use Troubleshooting guids. 
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CAUnON 

CAPACITORS INSEDE THE INSTRU- 
MENT MAY STILL BE CHARGED EVEN 
IF THE INSTRUMENT HAS BEEN DIS- 
CONNECTED FROM ALL VOLTAGE 
SOURCES. 

BE SURE THAT ONLY FUSES OF THE 
REQUIRED RATED CURRENT AND OF 
THE SPECIFIED TYPE ARE USED 
FOR REPLACEMENT, THE USE OF 
MENDED FUSES AND THE SHORT-CIR- 
CUITING OF FUSE HOLDERS MUST BE 
AVOIDED, 



8-77, Troubleshooting Analog Section to As- 
sembly Level, Fol low tHe troubleshooting 
procedure irr Figure 8-30 Analog Section 
Troubleshooting Guide to isolate an analog 
fault to a board assembly. Troubleshootig to 
component level is covered in the service 
sheet for each assembly. 

8-78. Digital Section Troubleshooting 
Figure 8-31 is helpful in speeding the trou- 
bleshooting. The signals circulate through 
the bus line and the flow diagrams are given 
in accordance with the main instructions of 
the 4275A for efficient problem isolation. 
The signature analysis technigue is a most 
helpful method for following the component 
isolation flows AL thru GL (A Logic flow 
thru G Logic flow). Except for the HP 5004A 
Signature Analyzer, no additional boards or 
equipment are necessary. 



8-79. INITIAL MEMORY TEST. 

8-80. The initial operating program of the 
4275A is a brief memory test routine begun 
immediately after the instrument power is 
turned on. This memory test confirms inte- 
gral memory of the measurement control pjxi- 
grams stored in the program ROM and the 
normal read/write operating capability of 
the data RAM. The program memory test is 
accomplished in a short time (about 1 second) 
by using the popular "check sum" method. 

Before proceeding with the initial measure- 
ment function control, the microprocessor 
calculates the sum of the binary numbers of 
the program codes for all memory addresses 
and checks this result with the correct num- 
ber. 
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The check sum procedure proves the memory q 
each individual ROM to be faultless. As th 
last of the memory test, test data is memo 
rized in the RAM and is written out to veri 
fy its complete data registration capabilit 

8-81. The instrument indicates the normal 
test result by the display of five P fig^. 
ures when a perfect test result is identi 
fied. The P figures appear in DISPLAY A an 
progress in a left to right direction, i 
not all the tests are passed with normal re- 
sults, the process test stops halfway an 
the instrument can not go through the subse- 
quent automatic control settings. In sue 
case, the number of P figures displayed in 
dicates the ROM or RAM in which an abnormal 
ity is detected as follows: 

*No display A9U10 

P A9U7 or U8 

PP A9U5 or U6 

PPP A9U3 or U4 

PPPP A9U1 or U2 

PPPPP A9U12 or U13 



*Note 



No P figure also appears in the fol- 
lowing cases: 

1) Microprocessor malfunctions. 

2) A faulty component obstructs 
normal addressing of the ROM 
(RAM) or a function of the data 
bus line. 

3) Self test program ROM (A9U3) is 
defective. There is also the 
rare possibility of a defective 
A9U1 
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• 8-82. SELF TEST INSTRUCTIONS. 

I 8-83. The built-in self diagnostic test func- 
: tion which is operated from front panel keys 
' provides various display outputs helpful in 
maintenance of the 4275A. This automatic 
i diagnostic test capability, featured in the 
; 4275A decreases the loading of users and 
' service personnel who are concerned with 
performance testing, adjustment, calibration 
; and repair. 

i The self diagnostic test function is de- 
< signd to perform functional testing of the 
, major circuit sections of the sophisticated 
4275A measurement circuit in accord with 
! programmed procedures and to display the di- 
agnostic test results for each test. 

The test program is organized in a total of 
19 test routines (sequentially executed) for 
the automatic test. Nine independent tests 
can be done selectively from these automatic 
tests or exclusively by manual operation. 
The self test program organization is given 
in Table 8-4. 

8-84. Automatic Self Diagnostic Test. 

8-85. The automatic self diagnostic test 
function sequentially performs all test 
steps and displays the decision results of 
go/no-go comparisons with the memorized test 
limits. The test items are divided into two 
sequential routines which require different 
1 UNKNOWN terminal connection configurations 
■ (Open an Short tests). These tests are ac- 
complished by pressing the front panel SELF 
TEST button using the test setup given in 
Table 8-5. Normal diagnostic results are 
indicated by a display of OP for open test 
or of SH for the short test on DISPLAY A. 
If an abnormal result occurs during an open 
or short test, the number of the abnormal 
test step is displayed in DISPLAY A as 0P3 
or SH24. For detailed instructions of the 
automatic self test procedure, refer to 
4275A Operating Manual Page 3-0. 

8-86. Manual Step Selection 

of Self Diagnostic Tests. 

8-87. The circuit test operating modes which 
can be independently set by front panel push- 
button operation are qsed for supplemental 
accuracy checks of peifformance testing as 
well as for facilitating adjustment proce- 
dures. Furthermore, display outputs of the 
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test results offer considerable clues and 
hints useful in troubleshooting. If the ana- 
log measurement section malfunctions, the 
abnormal measurement outputs which arise 
from the faulty circuit sometimes obstructs 
the process of the normal measurement con- 
trol sequence and, therefore, measurement 
triggering stops. In such cases, uncontrol- 
led circuits cause some difficulty in at- 
tempts at trouble isolation. The self test 
function relieves service personnel from 
this kind of blind alley troubleshooting. 
During the circuit test mode of operation, 
periodic triggering never stops because of 
any trouble in the analog measurement sec- 
tion and thus the analog circuits are oper- 
ated under the regular control signals of 
test program. This allows checking circuits 
by means- of signal flow tracing using de- 
fined control rules. For setting individual 
test function modes, press SELF TEST button 
beforehand (to activate SELF TEST function) 
then press a pushbutton selected from Table 
8 - 6 . 



Table 8-6. Self Test Step Selection. 



Test step 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Sel ection 


0 


Q 


ESR/G 


>C/B 


L/C 






RECALL 


STORE 


button 


Ld 


□ 


l°l 


l“l 


l°l 


Id 


l“l 


□ 


1 1 



Note; The number of the selected test step, 
except for step 9, is displayed in 
DISPLAY A unit indicator. 



8-88. Display outputs for manually selected 
test steps are the numbers of the measure- 
ment results obtained by the test condition. 
The circuit tested, test circuit operation, 
meanings of the display outputs for each in- 
dividual test steps are outlined in the tab- 
ulation below. 

No te 

Test limit values in the table are 
comparison reference values used in 
automatic diagnosis. In the auto- 
matic test, test step numbers for 
the abnormal test steps are dis- 
played in DISPLAY A (instead of 
measurement data). 

Note 

DSC LEVEL control should be set to 
its fully cw position for all self 
test steps. 
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Table 8-4. Self Test Program Organization. 



Test 


step 


Item 


Test step 


Item 




Manual test 


Auto test 


Manual test 


OP 1 

(<100kHz) 


1 


A-D converter 
test (A4 and A5) 


0P14 


Auto test 
only 


Bridge balance 
test on lOOpS Y 
range MULTIPLIER 
xl setting (Al ) 


OP 2 


2 


AF4 attenuator 
test (A5) 








- 


0P15 


Auto test 
only 


Bridge balance 
test on lOOOpS Y 
range at MULTI- 
PLIER xl setting 
(Al) 


OP 3 


3 


AF2 attenuator 
test (A5) 


OP 4 


4 


AMIO attenuator 
test (A4) 


' 








0P16 


Auto test 
only 


Bridge balance 
test on lOOOyS Y 
range at MULTI- 
PLIER xO.l set- 
ting (Al) 


OP 5 


5 


AM 100 attenuator 
test (A4) 


Test step 


6 is non-existent 






OP 7 
(<lMHz) 


7 


Modulator phase 
offset test (A2) 


0P17 

(<lMHz) 


Auto test 
only 


Bridge balance 
test on lOmS Y 
range at MULTI- 
PLIER xO.Ol set- 
ting (Al) 


Manual 
test only 


8 


CMR amplifier 
test (A1 ) 






Manual 
test only 


9 


Range control 
and Z or Y meas- 
urement test 
(all analog 
boards) 


SH21 


Auto test 
only 


Bridge balance 
test on lOOQ Z 
range at MULTI- 
PLIER xO.l set- 
ting (Al) 


OPIO 

(<lMHz) 


Auto test 
only 


IV test signal 
level test (A3 
and A6) 


SH22 

(<100kHz) 


Auto test 
only 


Bridge balance 
test on lOOn Z 
range at MULTI- 
PLIER xO.Ol set- 
ting (Al) 


OPll 

(<lMHz) 


Auto test 
only 


O.IV test signal 
level test (A3) 






SH23 


Auto test 
only 


Bridge balance 
test on icon Z 
range at MULTI- 
PLIER xl setting 
(Al) 


0P12 

UlMHz) 


Auto test 
only 


O.OIV test sig- 
nal level test 
(A3) 


0P13 

(<lMHz) 


Auto test 
only 


Bridge balance 
test on lOpS Y 
range at MULTI- 
PLIER xl setting 
(Al) 


SH24 

(<lMHz) 


Auto test 
only 


Test signal cur- 
rent test (A4) 






SH25 

(<lMHz) 


Auto test 
only 


lOOn, Ikil and 
lOln range re- 
sistor check 
(Al) 



Note: When the test frequency setting is higher than the limit frequency given 

for the specific test steps, such test steps are omitted from automatic 
diagnostic test sequence. 
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Table 8-5. Automatic Self Test Setups. 



Test step 


UNKNOWN terminals 


DISPLAY A function 


OSC LEVEL control 


Open test 
( s teps 1 to 1 7 ) 


Open 

Connect 16047A Test 
Fixture with nothing 
as OUT. 


C 


fully cw 


Short test 
(steps 21 to 25) 


Short 

Connect 16047A Test 
Fixture with a 
shorting strap. 


L or R 


fully cw 



Table 8-7. Self Diagnostic Test Instructions. 



Test step 1 


A-D Converter test (A4, A5) 


Test condition: Integrator develops small precharge waveforms for two integra- 

tor operating cycles under a no input signal condition (A4 AM Amplifier input is 
grounded). For the other two integrator operating cycles, a dc -Eref voltage 
charges the integrator and the +Eref voltage causes it to discharge (integrator 
input switch A5Q35 is open). Test signal frequency should be below lOOkHz to 
obtain correct DISPLAY A display output. 

Note: The integrator section (Integrator, Slope Amplifier, Zero Detector, DC 

Reference Voltage Supply and associated control switches) is operated 
independent of prior circuit stages (Phase Detector etc.) with respect 
to DISPLAY B display output. Thus this test positively isolates pos- 
sible integrator ti’ouble from any other sections. 


Display 

section 


Display meanings 


Test limits 


DISPLAY A 


Total operating delay time of the integrator 
slope amplifier and zero detector. 


.OOtieO counts 


DISPLAY B 


Difference in absolute values between dc -Eref 
and +Eref voltages. 


.00±160 counts 


ADJUSTMENT: A5R120 and *A5C70, 

TROUBLESHOOTING HINTS: 

If DISPLAY B output is abnormal, check A5 Integrator, Zero D< 
ence Voltage Supply and Decoder/Latch. If only DISPLAY A ou 
check dc offset error of AM Amplifier (A4) and AF Amplifier 


jtector, DC Refer- 
tput is abnormal, 
(A5). 
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Test step 2, 
Test step 3. 



Test condition: 



AF 4 Attenuator test (A5) 



AF 2 Attenuator test (A5) 



MiitTTDircD _ unknown Hcur and Hpot terminals must be connected to each other 
MULTIPLIER should be set to xl . Edut signal is timely attenuated by AF2 attenua- 
tor (or alternately with AF4 attenuator for step 2) and is phase detected to 
attennit^Hi Voltage ratio of the attenuated signal to the original (non- 

* ““ feed-through termination is neces- 



Display 

section 


Display meanings 


Test limits 


DISPLAY A 


Attenuation accuracy of in-phase signal 
component. 


-100000 

±*160 counts 


DISPLAY B 


Attenuation phase error represented by mag- 
nitude of 90 degree out-of-phase signal com- 
ponent. 


,00±*160 counts 


Note: *1280 counts for test frequenc 

ADJUSTMENT: A5R1 1 , A5R16, A5R4 and A5C15. 

TROUBLESHOOTING HINTS: 

If a failue is located in the A6, A3, A4 or A5 circuit boarc 
tegrator, an abnormal test result may first occur in step 2 
quent test steps. If step 3 is normal, A5 AF4 attenuator i; 


ies above IMHz. 

is ahead of the in- 
and for all subse- 
faulty. 



Test step 4 
Test step 5 



AMIO Attenuator test (A4). 



AMI 00 Attenuator test (A4), 



Test condi t 
MULTIPLIER 
al is time! 
tenuator fo 
of the atte 
grator . 


ion: UNKNOWN Hcur and Hpor terminals must be connected to each other, 

should be set to xO.l for step 4 and to xO.Ol for step 5. Edut sign- 
y attenuated by A4A3 AM attenuator (or alternately with A4A4 AM at- 
step 5) and is phase detected to compare the vector voltage ratio 
luated signal with the original (non-attenuated)signal by the inte- 


Display 

section 


Display meanings 


Test 1 imits 


DISPLAY A 


Attenuation accuracy of in-phase signal 
component. 


-100000 

±*160 counts 


DISPLAY B 


Attenuation phase error represented by mag- 
nitude of 90 degree out-of-phase signal com- 
ponent. 


,00±*160 counts 




Note: *1280 counts for test frequenc 

ADJUSTMENT: A4A3R10 and A4A4R2. 

TROUBLESHOOTING HINTS: 

The attenuation and phase errors indicated on displays are 
which represent both AM and AF attenuators. 


ies above IMHz, 
cumulative values 
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Test step 7 



Modulator phase offset test (A2) 



Test condition: UNKNOWN terminals must be so connected as to constitute an open 

measurement condition (attach 16047A test fixture with nothing connected as OUT). 
Test fv'equency should be below IMHz. 

Measurement is taken to detect the bridge balance error which arises from phase 
detector residual offset voltage in the Modulator. To maximize the offset volt- 
age effects on the displays (to facilitate detection), null detector amplifica- 
tion gain is set to minimum. Range resistor value is automatically set to lOOfll 



Display 

section 



Display meanings 



Test limits 



DISPLAY A 



Bridge balance error for in-phase (real) vector 
signal component. 



„00±1280 counts 



DISPLAY B 



Bridge balance error for 90 degree out-of-phase 
(imaginary) vector signal component. 



.00±1280 counts 



ADJUSTMENT: A2R13 and R14. 

TROUBLESHOOTING HINTS. 

If display outputs are quite different from normal values, bridge circuit is 
not being balanced. A1 , A2 or A3 board is faulty. 



Test step 8 



CMR Amplifier test (A1 ) 



Test condition: UNKNOWN Hcur and Hpot terminals are connected to each other (no 

connection to Lcub and Lpot terminals). Test frequency should be lOOkHz. 

Err signal is fed to CMR Amplifier input through lOOCi range resistor from A2 
Modulator. Because DUT current is zero, the Err signal detected by A4 Process 
Amplifier must also be zero. If CMR amplifier gain is appropriate, the amplifi- 
er output transformer current completely offsets the Err signal current to zero. 
This test measures the Err voltage detected by the Process Amplifier to deter- 
mine CMR amplifier gain error. 


Display 

section 


Display meanings 


Test 1 imits 


DISPLAY A 


Err signal offset error which arises from 
CMR amplifier gain misadjustment. 


(.OO+lOOOOcounts 
at well adjusted 
condition) 


ADJUSTMENT: 


A1R3 




TROUBLESHOOTING HINTS: 

If test step 7 is passed with a normal result, A1 CMR Amplifier is faulty. 
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Test step 9 



Range control and Z or Y measurement test. 



This self test mode enables selecting the desired range resistor value and AM 
attenuator setting by pressing LCRZ RANGE UP and DOWN keys. DISPLAY B unit in- 
dicator provides a display of 2 digit numeric codes which indicate the selected 
range resistor and AM attenuator settings as shown below: 
















code 


Range Resistor Value 




code 


AM attenuator setting 


2 


lOOll 


- 




A4A3 board 


A4A4 board 


3 


Ikn 




0 


xl/10 


xl/10 


4 


lOkil 




1 


xl/10 


xl 


5 


lOOkn 




2 


xl 


xl 



When lOOtl range resistor value is selected, DISPLAY A and B provide display out- 
puts for resistance and reactance values, respectively, of the measurement re- 
sult taken under the test condition. When a lkf2 (or greater) range resistor 
value is selected, conductance and susceptance measurement values are displayed. 
This test helps troubleshoot the bridge circuit and process amplifier sections. 




? 

j 



Test step 10 
Test step 11 
Test step 12 



IV test signal level test (A3 and A6) 



O.IV test signal level test (A3) 



0.01 V test signal level test (A3) 



Test conditi 
measurement 
Test frequer 
MULTIPLIER 


on: UNKNOWN terminals must be so connected as to constitute an open 

condition (attach 16047A test fixture with nothing connected as DUT). 
icy should be below IMHz. Test signal voltage is measured for each 
.etting (xl , xO.l and xO.Ol). 


Display 

section 


Display meanings 


Test limits 


DISPLAY B 


OPIO, 0P11 or 0P12 figure appears when the 
test signal level is too high or too low. 


IV (O.IV or 
O.OIV) ± 20 % 


ADJUSTMENT: A3R1 and A3R9 
TROUBLESHOOTING HINTS: 

A3, A4 or A6 board is faulty. If abnormal test results occ 
steps 10, 11, 12 and 24 (all), Ensc3 input channel of A4 boa 


ur only on test 
rd is faulty. 
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Test step 13 lOpS bridge balance test (MULTIPLIER: xl ) 

Test step 14 IOQmS bridge balance test (MULTIPLIER: xl ) 

Test step 15 lOOOuS bridge balance test (MULTIPLIER: xl) 

Test step 16 IOOOpS bridge balance test (MULTIPLIER: xO.l) 

Test step 17 lOmS bridge balance test (MULTIPLIER: xO.Ol ) 

Test condition: UNKNOWN terminals must be so connected as to constitute an open 

measurement condition (attach 16047A test fixture with nothing connected as OUT) 
Test steps 13 and 17 should be done at a test frequency below IMHz. 

Admittance measurements (G-B) are taken for ascertaining bridge balance condi- 
tion at a given range and MULTIPLIER control setting. 



Display 

section 


Display meanings 


Step 


Test limits 




One or more of 0P13 through 0P17 


13 


,00±( 160+2007rf )* counts 


DISPLAY B 


annunciations appear when an ab- 
normal bridge balance error is 


14 


,00±(160+207rf)* counts 




detected. 


15 


,00±( 160+2iTf)* counts 






16 


.00+(160+2iTf)* counts 






17 


.00+1280 counts 



*f: Test frequency in kHz, 



TROUBLESHOOTING HINTS: 



If abnormal test result occurs at a specific test step in steps 13 through 17, 
a range resistor is open (OS) or shorted (Ofl). Otherwise, a range resistor 
selection relay is not properly operating. The range resistors associated 
with the individual test steps are listed below: 



Test step 


Range resistor 


MULTIPLIER 


13 


1 OOkQ 


xl 


14 


1 OOkQ 


xl 


15 


lOklO 


xl 


16 


lOkfl 


xO.l 


17 


IkQ 


xO.Ol 



If abnormality occurs only on step 16 and/or 17, a defective MULTIPLIER func- 
tion control (TLL or TLH) switch in the A1 or A3 board is the probable cause 
of trouble. 
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Test step 21 lOOn bridge balance test (MULTIPLIER; xoTT) * 

Test step 22 lOOfi bridge balance test (MULTIPLIER: xO.Ol) 

Test step 23 100i7 bridge balance test (MULTIPLIER: xl) 

Test condition: UNKNOWN terminals must be so connected as tn ^ 

22 should be done at a test frequency below lOOkHz ^ ^ 



Display 

section 


Display meanings 


Step 


Test limits 


DISPLAY B 


SH21 , SH22 or SH23 figure appears 
when an abnormal bridge balance 
error is detected. 


21 

on 

f-L. 


.00±(160+20irf)* counts 
.00±1280 counts 






23 


.00±(160+20irf)* counts 



*f: test frequency in kHz. 

TROUBLESHOOTING HINTS: 

cifi? tPsi- "ot properly operating. If the abnormality occurs on spe- 

c *+ u • ^ defective MULTIPLIER function control (TLL or TIHl 

switch in the A1 or A3 board is the probable caus^of ?Sl^ 



Test step 24 Test signal current test (A3, A4) 

UNKNOWN tenninals for MULTIPLIER settfng of*^xris Su?ed!^^ circuited 

sectioj; I Display meanings Test limits 



Test limits 
10t2tnA 



DISPLAY B figure appears when test signal current 10^2mA 

detecte d is abnormally low or high. 'u_zmH 

TROUBLESHOOTING HINTS: ^ 

b^art"irdefective"!'“’' »" *3 
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Test step 25 


lUOfi, 1 and lOkil range resistor test 


Test condition: UNKNOWN terminals must be so connected as to constitute a short 
circuit condition (attach 16047A test fixture with a shorting strap). Test fre- 
quency should be below IMHz. 


This test c 
lOOJl and fo 
sistors. 
This compar 
to find a r 


ompares the Err signal voltages detected for a range resistance of 
r the parallel synthetic resistance of lOOfi, IkSl and lOkn range re- 

ison test helps check range resistor selection relay operations and 
ange resistor which may be open. 


Display 

section 


Display meanings 


Test limits 


DISPLAY B 


SH25 figure appears when the parallel 
synthetic resistance is too high in 
comparison with the lOOn range resistar. 


Parallel synthetic re- 
sistance value must be 
less than 90.75% of lOOsl 
range resistor. 


TROUBLESHOOTING HINTS: 

The lOOfi, Ikfi and lOkO range resistors should be checked for change from their 
nominal values. 
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8-89. Disassembly of AID (Display and Key) 
Board. 

To replace the parts mounted on AlO board 
assembly, the front panel has to be removed 
from the front frame of the 4275A. The pro- 
cedure is as follows: 

1. Carefully remove trim strip from top of 
front frame (without bending trim strip). 

2. Remove the three screws from top of front 
frame. 



3. Remove the two foot assemblies and three 
screws from bottom of front frame. 

4. Press front panel assembly forward (from 
inside) without adding strong stress to 
the cable assemblies which are connected 
between front panel and main body. 

5. Remove the nine (9) screws from AlO board 
assembly and the now accessable associat- 
ed parts around the front panel and the 
AlO board assembly. 




Figure 8-26. AlO Display and Key Board Disassembly. 
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8-90. PRODUCT SAFETY CHECKS. 

WARNING 

WHENEVER IT APPEARS LIKELY THAT 
SAFETY PROTECTIVE PROVISIONS 
HAVE BEEN IMPAIRED, THE APPARA- 
TUS SHALL BE MADE INOPERATIVE 
AND BE SECURED AGAINST ANY UN- 
INTENDED OPERATION. THE PRO- 
TECTION IS LIKELY TO BE COMPRO- 
MISED IF, FOR EXAMPLE: 

— THE APPARATUS SHOWS VISIBLE 
DAMAGE. 

— THE INSTRUMENT FAILS TO 
PERFORM THE INTENDED MEAS- 
UREMENT, 

-- THE UNIT HAS UNDERGONE PRO- 
LONGED STORAGE UNDER UN- 
FAVORABLE CONDITIONS. 

— THE INSTRUMENT HAS SUFFERED 
SEVERE TRANSPORT STRESS. 
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4. Disconnect instrument from power 
source. Turn power switch to on. 
Check resistance from instrument en- 
closure to line and neutral (tied to- 
gether), The minimum acceptable re- 
sistance is two megohms. Replace any 
component which fails or causes a 
failure. 

5. Check line fuse to verify that a cor- 
rectly rated fuse is installed. 



8-91. The following five checks are re- 
commended to verify the product safety of 
the 4pSA LCR Meter ( these checks may 
also be done to check for product safety 
after troubleshooting and repair). When 
such checks are needed, perform the fol- 
lowing: 



1. Visually inspect interior of instru- 
ment for any signs of abnormal inter- 
nally generated heat such as discolor- 
ed printed circuit boards or compo- 
nents, damaged insulation, or evidence 
of arcing. Determine and remedy cause 
of any such condition. 

2. Using a suitable ohmmeter, check re- 
sistance from instrument enclosure to 
ground pin on power cord plug. The 
reading must be less than 0.5 ohm. 
Flex the power cord while making this 
measurement to determine whether in- 
termittent discontinuities exist, 

3. Check GUARD terminal on front panel 
• using procedure (2). 
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Digital Section Troubleshooting Using Signature Analyzer. 

The advantage of troubleshooting based on "Signature Analysis" is accuracy and 
ease in finding failures. It is generally difficult to search for an error by 
means of observing waveforms on an oscilloscope for the reason that bit trains 
in a digital circuit seem to be much the same whichever is observed. Specifi- 
cally, to find the errors in a stream of large bit size (or word length) data 
takes much time and requires the use of an instrument such as a logic state ana- 
lyzer. Hewlett-Packard has proposed a method called "Signature Analysis" which 
recognizes the bit pattern measured in a 4 digit hexa-decimal code (signature) 
for running an easy diagnostic test program. With the Signature Analyzer (HP 
5004A), the signatures are displayed in a readable 4 digit-figure set of alpha- 
numeric figures (0 1 2 3 4 5 6 7 8 9 A C F H P U) . The signature analysis is 
based the usual signal tracing method followed in troubleshooting an analog cir- 
cuit. According to signature analysis, devices in a digital circuit are checked 
with the signal analyzer by comparing signal input and output signatures to and 
from each device for the "correct" signature denoted in the service manual sig- 
nature map. If a signature is not identical, the troubleshooter need only trace 
the bit train in opposite direction to the signal flow and, when a device is 
noted which generates an erratic signature despite a correct input, the com- 
ponent may be regarded as faulty. 



Signature Analysis for the 4275A. 

For doing signature analysis, a OSA (Data Stream Analysis) switch is provided on 
the A9 (MPU) board of the 4275A. No additional test board is required. 

There are twenty-one (21) kinds of DSA for performing signature troubleshootings 
and they are identified by the abbreviated names of DSA-1 thru DSA-21 . These 
names are denoted around the signature pattern in the respective schematic and 
troubleshooting trees for setting the signature analyzer and the 4275A for ap- 
propriate control settings, window setting, DSA switch position of A9 board and 
other necessary conditions of the 4275A. 



SIGNATURE ANALYZER TECHNIQUE. 

An active digital hand-held logic tracer coupled with an active pod (with four 
miniature clip connection leads) is sufficient for detecting the test signal and 
for development of the signature on the Signature Analyzer display. The active 
probe has access to the desired node in the circuit being tested and transfers 
this input data to the analyzer. The four input leads of the test cable active 
pod connect the gate signals — START, STOP and CLOCK — from the instrument 
being tested to the analyzer. The remaining lead is connected to instrument 
GND. The START signal is an open "window" (measurement gate) signal which causes 
the signature analyzer to prepare for receiving data via the active probe. The 
STOP signal causes the window to close. The CLOCK is taken from the time base of 
the instrument and permits receiving input data and gate signals in synchroniza- 
tion. Polarity of the gate signal active (enable) edges (positive or negative) 
can be selected by the front panel controls of the signature analyzer. Probing 
points and connection locations of START, STOP and CLOCK leads are designated on 
the troubleshooting flow diagrams. 



Figure 8-27. Signature Analysis Guide (Sheet 1 of 2). 
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Signature Analysis Diagnostic Flow Diagram Notes. 



Signature Connections 



Window ('FSV) F6U4 



EL 



ChecV DSA-4 
on A 7 boiird 



DSA NO 


START 


STOP 


aock 


A9 


DSA 


-sw 


05A-4 

TIMER 

COUNTER 


A9rp-U 

■V 


A9TP-13 


A9TP-7 

y 


orr 


1 


OM 



TIMER rOUNTER 



Connect A7TP1 2 to 
fiRO 

Connect A7TP2 to 
A7TP4 

Remove A6 board 






Check 

signature at 
U21A pin-1 









Ok? 









"signature at 
US pm 9 and i 

Tko 



/ Check 
VES signature at 

3 / U;iA pin-1,2 



Ok’ 



© 



/ Chec* \ 

< signature at 

- II6B pin-U / 










! 





Co to c L 




Replace A7U21 



s. 






Replace A7U6 



Figure A. 

1. For doing Signature Analysis in an EL flow chart, arrange the settings as 
given in bottom box. 

2 Set DSA switch of A9 MPU board as shown in right box. Both START and STOP 
signals are taken from A9TP13. CLOCK signal is taken from A9TP7. Front 
panel control settings for Signature Analyzer are: 

START button: depressed (-») 

STOP button: depressed {*.) 

CLOCK button: released (-■-) 

Check that signature of +5V supply is F6U4 (this step is omitted from step 
by step flow chart. 

3. Compare actual signatures with signatures of DSA-4 signature map 
(see Figure-B). If not identical, go to step 4. 

4. In like manner, compare actual signature and if not identical, go to GL 
flow chart. 

5. In like manner, compare actual signature and if not identical, replace 
A7U6. 

^DSA-4— . 




14 


F566 


11 


HU78 


6 


F78F 


3 


C6F8 



F6U4| 

+5V 

Figure B. 

Figure 8-27. Signature Analysis Guide (Sheet 2 of 2). 
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Section VIII 
Table 8-8 



Table 8-8. Front Panel Troubleshooting Guide. 
Symptom TT 



Measurement is not made correctly at particular MULTIPLIER 
setting(s) . 

Measuiement is not made correctly at particular test 
frequency setting(s). 

Measurement is not made correctly only at lOkHz test 
frequency. 

Measured value is 1/100, 1/10, 10, or 100 times the normal 

OF annunciation display occurs on all ranges. 

Trigger lamp does not light or stays lit but bigins 
flashing when SELF TEST function is set. 

Figure(s) in numeric (or alphanumeric) display is (are) 
defective. 

An indicator lamp does not light or stays lit. 
stops function can not be activated (triggering 

Pushbutton controls do not work (always invalid). 

All numeric displays or all exce pt one digit are blank. 
Autorange control mulfunctions. 



Probable faulty board 



Measured value is incorrect at a particular range setting. A1 , A4 



A2, A3 



Al, A7 



Al, A2, A3 
A5, A6 



A8, A9 



A8, AlO 
A7, A9 



A8, A7 
A9, AlO 
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Section VIII 
Fijure 8-3'] 




Si i 3j 
= -g B ^ •H'T3 — 
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S Mr - i 



Fijure 6-31), taslog Section TronblceliDotiji to Ussenblj Level, 
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Figiirt 8-H. Dig:til iectiuii Traublestaoting Flon tiagran CL. 

























Figure 8-3S. Sijilal ieeticr Trojilei'iustinj flin Jiagro DL, 
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Section VIII 
Figure 8-39 



A7 Peripneral Concroi 
''(04275-66507'; 



A6 9sci 1 1 ator 
'04275-66506) 



A5 A-u Converter 
(04275-66505) 



AS Display & Keyboard 
Control 
(04274-655Q8) 



A9 Microprocessor Unit 
(04275-65549) 



W21 DC Bias Supply 
(04274-66521 ) 
4A23 DC Bias Supply 
:04274-66523; 



?A22 HP-IB Interface 
(04274-66522) 




AlO Display & Keyboard 
(04275-5652D) 



A15 HP-IB Connector 
(04274-66515) 



AI6 DC Bias Connector 
(04274-66516) 

( not shown in figure ) 



All PoKer Supply 
(04274-6651 1 ) 



fA21 

4A22 

VA23 



Option 001 only. 
Option 101 only. 
Option 002 only. 



’-/U 04275-56537 for Option 004 



A1 Range Resistor 
4 Null Detector 
(04275-66501 ) 



A2 Modulator 
■04275-66502) 



A3 Power Amplifier 
(04275-66503) 



A4 Process Amplifier 
(C4275-66504) 



A12 Mother Board 
(04275-66512) 



Figure 8-39. Assembly Locations 





Section Vin 
Figure 8-40 



Model 4275A 



p/0 Part of. 



Encloses front panel 
designations. 



o 



Knob control. 



r 1 Encloses rear panel 

L 1 designations. 






* 




Screwdriver adjustment. 

Circuit assembly borderline. 

Asterisk denotes a factory selected value. Value shown is typical 
(part many be omitted) . 

Heavy line indicates main signal path. 

Heavy dashed line indicates main feedback path. 

Wiper moves towards CW with clockwise rotation of control (as viewed 
from shaft or knob). 

Numbered test point. Measurement aid provided. 



Denotes wire color code. Code used is the same as the resistor color 
codefe.g., 9.4.7 denotes white..''yeIlow ..■'violet), 

± Indicates direct conducting connection to the earth. 



A7 



Indicates conducting connection to chassis or frame. 






Indicates circuit common connection. 



Figure 8-40. Schematic Diagram Notes. 



8-58 




8-59 






Model 4275A 



A1 Board Troubleshooting Flow Diagram Notes. 

1. If the instrument malfunctions or measurement error increases under CABLE LENGTH switch settings of either 
“0” or “1 m” positions, check Q15 collector voltage, K1 and K2. 



CABLE LENGTH setting 


Q15 collector 


K1 


K2 


0 


12V 


OFF 


OFF 


1 m 


OV 


ON 


ON 



If normal voltage is observed, check relays AlKl and K2. 



2. If measurement error increases at specific test frequency setting(s), check the following control signals: 



Check points 


Test frequency setting 


100 kHz 


1 MHz 


*4 MHz 


10 MHz 


Q13 collector 


+ 12V 


+ 12V 


+ 12V 


OV 


Q14 collector 


+ 12V 


+ 12V 


OV 


+12V 


Q37 collector 


- 3V 


+ 2V 


-4.3V 


-4.3V 


Q38 collector 


+ 2V 


- 3V 


-4.3V 


-4.3V 



* 5 MHz for option 004 



If these voltages are normal, cheek the following components associated with these control signals; 



K3 


Turns on at 4 MHz 


K4 


Turns on at 10 MHz 


Q27 


Turns on at 10 kHz, 20 kHz 40 kHz and 100 kHz 


Q28 


Turns on at 200 kHz, 400 kHz and 1 MHz 



Check that signal waveforms at Q27 and Q28 collector leads individually disappear when the respective transistors 
are on. 



3. If measurement error increases on low impedance measurement ranges (high capacitance and low inductance 
ranges), check CMR Amplifier circuit (AlQl through Q8). 

4. States of the range resistor relays are summarized in the tabulation below; 

Condition - Function; R-X, Test frequency: 10 kHz 



Range 


Relay states (drive transistors) 


K5,K6 

(Q12) 


K7, K8 
(Qll) 


K9,K10 

(QIO) 


K1 1 
(09) 


K12 

(Q41) 


K13 

(Q40) 


K14 

(Q39) 


10 kn 


ON 


OFF 


OFF 


OFF 


OFF 


OFF 


ON 


100 ka 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


OFF 


1 Ma 


OFF 


OFF 


ON 


OFF 


ON 


OFF 


OFF 


10 Mii 


OFF 


OFF 


OFF 


ON 


OFF 


OFF 


OFF 
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Section Kill 
Figure 8-64 




Figure 8-63. M liicroprocessor Unit Board dssently Cnnponeat Lotatims. 
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MANUAL change! 

MANUAL IDENTlFICATIoivl 

Model Number. 4194A j 

Date Printed: June, 1986 | 

Part Number. 04194-90100 



■ I?" Infoim.llw fo» ~n«etlnD m«™»l wrMn and lor odopting Iho monuol to itower Inolnimonlo Ifwt contain imp»vcmenta 

. ^ mvdiitrarions n«l tiocumenled in Ine «iis 1 <n 0 msnual, ^ 



To ute Iti^ supptenMnl 
In Mok« «tl ERRATA coireeUofK 

2 . Mak« «tl apprcprlale soiiol-nuinber-relaUd changes Ihted below 



' ^ERtAt. PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OH NUMBER MAKE MANUAL CHANGES 




► New Item 



ERRATA 



Section 6, Replaceable Parts List 
See Parts Information Table. 

Page 8-42, Figure 6-17 

Change the equation in step 3 as follows. 



- I l' 4f 0*1 ' ,>jL 

■ .■> ft.;'.- 

■yT, -yC. ^ r. : 



“ i'., X(i) “ 

• . . «,o'i . I 



X(ki)-(Y(ki+1)-X(i))+X(k1+1)‘(X(1)-Y(ki)) 



1 



Y(ki+1)-Y(ki) 






Change the explanation for A6SW1 as follows. 

T.'V- SW1-5’s position is determined by which option you have. 



i-j.* .■.’ ■• . <7 *• ';V ' 



OFF: OPTION 350 
ON; OPTION 375 



NOTE 



--5^ twin 

OT^r^U^llJldlM^^ViSStit'lh^tald^cdlltanTl tau*****?*’’ ” eurrcnl and nccuralc as pontibta ttawlett-PncItard tycommcndv' ’ 

, IrirxW numb-r and print data Itsm Ih- HIM pngy nl the manHl. '■' '' ' ' 









rcn Ml janAu ' ••■ 'T' • 



Hi 












Page 8 - 78 , A6 Data Manipulation Processor Component Locations (2 of 2) 
Correct the illustration for SWI (Option 375), as shown below. 




OPT 375 

Page 8-121 , Figure A20-2 Range Resistor Selection 

Correct the range resistor value in the graph from 2.5KO to 25,6kO 

► CHANGE 1 




I 

i 



Section 6, Replaceable Parts List 
See Parts Information Table. 

► NOTE 

HOW TO USE THIS MANUAL page, 

Add the following information. 

All schematic diagrams are arranged so you can look at them while reading the 
explanation of a board or referring to the troubleshooting data. 

The reverse sides of the following pages are not numbered. 

Pages 8-29, 8-30, 8-51, 8-62, 8-63, 8-68, 8-71, 8-72, 8-77, 8-78, 8-81. 8-82 8-83 
8-88, 8-89, 8-90, 8-91, 8-100, 8-107, 8-108, 8-115, 8-116, 8-117, 8-118, 8-119, 8- 
1^4, 8-125, 8-132, 8-153, 8-154, 8-155, 8-156, 8-159. 8-162. 8-163, 8-164 8-165 
8-166, 8-167, and 8-168. 
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CHANGE 



Errata 



1 



Page 


Note 


Reference 

Designation 


HP 

Part Number 


CO 


Description 


6-6 


►A 


A2Ria 




0 




6-8 


► A 


A3T1 




4 






► A 


A3T2 




0 






► A 


A3T3 




0 




6-49 


►A 


A11C113 




1 




6-50 


►A 


A11L15 




5 




6-65 


►A 


A20C125 




4 






►A 


A20C126 




4 






►A 


A20C127 




9 






►A 


A20C128 




7 




6-75 


►A 


A21 L24 




6 






►A 


A21 L25 




6 






►A 


A21L26 




6 




6-80 


►A 


A21W1 




8 






►A 


A21W2 




8 






►A 


A21W3 




a 




6-90 


►A 


A22C62 




2 




6-93 


►A 


A22R179 




6 






►A 


A22R180 




6 






►A 


A22R189 




1 






►A 


A22R190 




1 






►A 


A22R193 




1 






►A 


A22R194 




1 




6-101 


►A 


A23C77 




6 






►A 


A23C78 




6 




6-108 


►C 


A24CR28 


1901-0050 


3 






►C 


A24CR29 






NOT ASSIGNED 


6-111 


►A 


A24R58 




9 




6-115 


►A 


A25W1 




4 




6-121 


►A 


A31J24 




6 






►A 


A31J25 




6 






►A 


A31J26 




6 




6-125 


►A 


A31R146 




4 




6-126 


►A 


A3tW1 




8 






►A 


A31W2 




8 






►A 


A31W3 




8 




6-136 


►A 


A34C81 




7 




6-7 


► C 


A3F1 


2110-0665 


0 


FUSE 1 A 125 V 




►C 


A3F2 


2110-0665 


0 


FUSE 1A 125V 




►C 


A3F3 


2110-0685 


4 


FUSE 7A J25V 




►C 


A3F4 


2110-0685 


4 


FUSE 7 A i25V 




►C 


A3F5 


2110-0712 


8 


FUSE 4AJ25V 




►C 




2110-0712 


8 


FUSE 4A‘125V 




►C 


A3F7 


2110-0712 




FUSE 4A>25V;^ 























